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(54) Title: BICYCLIC DERIVATIVE PROCESS FOR PRODUCING THE SAME, AND USE 
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(57) Abstract: A heterocyclic compound represented by the general formula (V) (wherein R lb represents substituted C^io aryl, etc.; 



ON 
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^ T» represents a single bond, C,^ alky I, -CH 2 0-, etc.; X and Y are the same or different and each represents optionally substituted 
^ nitrogen, etc.; the broken lines each indicates a single bond or double bond; Z» represents nitrogen or CH; W represents a single bond, 
O oxygen, etc.; and Q represents an optionally substituted C^io aryl or optionally substituted aromatic heterocyclic group) or a salt of 
^ the compound. The compound and salt have excellent tyrosin kinase inhibitory activity. Also provided is a medicinal composition 
O containing the heterocyclic compound or salt 
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5. mtftm 



#5893 §##^D^>^-ifHER2^aK£«JU HER 2 



:W5 1 Oy>^ ifHER 2^6Jt (Human EGF Receptor-2 :$cilje>> 
U-fX>X 2 3 2il 6 44-1 6 4 6^-y> 1'9 8 6^) H ^©DI 

miz(Dfrm®t>n%o £©£&, HER2geH^ift^iiLTv^5s©^(^ 

#©HER 2SeK$|gliT-5in:#:^»nTV^ 0 &\lt>s taH E R 2 irC#;T 



&§/\~t7>> (He r c e p t in ( 



H E R 2 i^fgm-ffi©?^^ £tl 



:l#IfD-»+t- tfHER2^fiR^M-r^trL#:^ ^PM4, 
20 ^fi^7Wl/^-M/£©^g^©#<©MTPp^^71$nT^^ 



CKDfcfeMP^'nftgT, §IDSgbMT#> HER 2 
M \Z m U T £ £ S ffl tt © i« V ^ IS WM: ifi 3£ < g M $ tl T V > 5 



0J5©§I^ 

25 #fS9§#S>tt, Mf^tLfc,^, HER2fBSl©JSIfflJiafc^LTS^ttii5< 



^■f5*>©© % HER2#^iEMliS©ti?ilfc«, «if 



# it A (»J26) 
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15 



20 



(1) HK5£(V) 



R 1 - — T- 




-Q (V) 



-CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 2 -, -CH 2 -CH 2 -^fc 



mWk$nx^xh&^c 6 _ 10 7V-)im&tz\$mWk'£nx^xb£^w- 

(2) -JKSSKVI) 




W— Q (VI) 

s khz & $ nr ^ t *> «k v>ii#siu6 ** u wcfliift * nfc c a _ ! o 7 u 

CN> NO,, NH„ NHCOR, NHCONHR, NHSO,R, SO,R, C 



OOH, COOR, CONHR, CONH 2> CF 3 , CF 3 0, g&SnWT 

J: c ! _, * - * <fc tix t> «k ^ c , _ 4 7 

i/ > s^^afcfe Affile Kiatf n* 1^5 e<£»ST& d > r «c x _ 6 j)v 

C 3 . 8 ^D7^«JfcttC 6 . 10 7'J-il/XI, T a C x 
_ 6 7;i/^S, -CH 2 0-, -OCH 2 -, -CH 2 S-, -SCH 2 -> -CH 
2 -CH 2 -*fctt-CH=CH-^, X a &i 

25 mm^r^tmnm^, Y*\tgmm?> 
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c 6 _ 10 tu £ tc\mm £ n wt % «k v>$r#£tt*st2S &*n^n*R 

(3) X*fc«X a ^B^$nT^T%J:V^^M^lrfe§MIB (1) fcV>L 
5 ( 4 ) tBfc©^© ; 

(4) Y*fcte:Y B j&*g3tI( : ?TfcSf&lH (1) ftV>L (5) fB«<Z)fc-&tl ; 

(5) Z^fcttZ a ^mM^TfeStfifB (1) (6) flB«©fc'&» ; 

(6) RK R la , R lb *fe«R lc ^tt^$nfcC 6 _ 10 7U~;i'ST^?>KrlB 

(i) (7) mmott&m 

10 (7) -«(VII) 



R ld «M^$nT^Tt)cfc^C 6 _ 10 T'J-;V*, flHft$nTViT*>«fcV» 

C!_ 6 7MJl/i, -CH 2 0-,.-OCH 2 - -CH 2 S-, -SCH 2 -, 
15 -CH 2 -CH 2 -Jfctt-CH = CH-^ R 2 &7j<3iiJg^ B&SnWTt) 

20 (8) -jR5£(VIII) 



£\ c,.,7H;^ -ch 2 o- -och 2 - -ch 2 s-, -sch 2 - 

25 -CH 2 -CH 2 -3;fctt-CH=CH-£, WW^> &&I1C^ ^MM.^ 




W— Q (VI I) 




WO 03/045929 



PCT/JP02/12264 



it saeas^ £ , q ««& $ ft t v » t t> «t v > c 6 _ 1 0 r u - ) * & \m& £ nx 
(9) hkssox) 



5 K*, R 3 , R 4 , R 5 , R. 6 *3<ktfR 7 «fi3--S:fcttSfc^T» imW=S; ad 

y>M^> OH, CN, N0 2 , NH 2 , NHCOR, NHCONHL NHSO 
2 R, S0 2 R, COOH, COOR, CONHR, CONH 2> CF 3 , CF 3 0, 

m h L < «fil&2 nT V>T t> J: C , _ 6 7)Vu * =s - # )V#~)V& £tc «BMg"T 3 

C^TKM. -CH,0- -OCH 2 - -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -£fcte-CH=CH-£, R 2 KfeMtJiC^ fl&SnW 

15 £nWTt><fcV>C 3 _ 8 ^P7;i/3r;i/X£, W a te#f£^i3;fctei?ltII?£, Q 
(1 0) -HHSSOO 



20. K^, R 3 , R 4 , R 5 , R 6 £cktfR 7 te|i^£fcte^&^T, zK^HC^ AO 
*f>Bfr> OH, CN, N0 2 , NH 2 , NH COR, NHCONHR, NHSO 
2 R, S0 2 R, COOH, COOR, CONHR, CONH 2 , CF 3 , CF 3 0, 
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5 



15 



20 



25 



SCj.eTJWWI, C 8 _ 8 ">^n7;WU**fcttC 6 _ 10 TU-;P«*, T a te 
C^JJWH, -CH 2 0-. -OCH 2 -, -CH 2 S-, -SCH 
2 -, -CH 2 -CH 2 -tfc«-CH = CH-^> W a fcH»#IC^ 



(11) W a ^^-&T^^Suf3 (9) (10) IBftcolb^Sfctt^O 



10 (12) T a fe«fcW*^»'&T?»*KfBB (9) Sfctt (10) 

* 

(13) R 4 ^fc«R 6 «*JITO^©*T$»§MIB (9) (10) ISi 

* 

3 (XI) 



(1 4) 




(XI) 



C5£eK R 8 a fcJaKH&fC^ /\oy>^ OH, CN, N0 2 , NH 2 , NHCO 
R, NH C ONHR> NHS0 2 R, S0 2 R, COOH, COOR, CONHR, 



conh 2 , cf 3 , cf 3 o, m^nx^xh^c^.r^jim. wmzn 

R«C ,.,7JWH, . C 3- 8 y^P7WiifcttC 6 . 10 



7U-;i/g£> T a «m^s Cj.jmm, -ch 2 o-, -och 2 -, - 

CH 2 S-, -SCH 2 -, -CH 2 -CH 2 -^fc«-CH=CH-^, mte 1 
£>3©»£, R 8 ttB«|$nTViTt)«k^C e _ 10 7U-Jl'ai^ B&SttWT 



tft$ tiT viT «fc iri c 8 _ ! 0 7 u rasifes nx ^x h «k t^#$Htl 
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(15) Q\ Q 2 , Q\ Q 4 £tc\$Qi)mWk2ntzC 6 _ 10 7V-)VmT&K), 

(i 6) mm (i) ukl (i 5) um<Dfc-&m<D-7u yz>v$ 

(17) fata (i) tz^b (i6) mmih^m^^-r^mm^m^ 

(18) -«(I) 



Lx^xh^2m(Dms)im^i\:7KmM^, x&£z$Y\m~&fc\mtz-DX. 

Z«^^T^fc«-^(II) 
C — W— Q 4 (II) 

mm-znx^x%£^mm5£,mfc7mM. m^nx^x^^^mmm 
(19) he r 2 ae«nw«T**«9ffi (i7) tetcoisM^ti ; 

f • 

(2 0) m<D^>ffi - mmMXfcZtiiB (17) !2«©|gSa^#; 

(2 1) aS5#?UB, fu£M, Wia5*fc«JB8fiT*-5ME (2 0) IBicOEM. 

■ 




(I) 
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(2 2) HWL»ttfc*tLT, tfrfB (1) (1 6) ElCft^lJ^tilg 

#T5£££#ifc£T3HER2®6£^iJ«#& ; 

(23) m%mm\znhx, mm u) (u) tBi&®fc^£»*& 

5 (2 4) HER2geWJ»J^3tT^feJe).©t{rlB (1) &V>U (16) tm® 



(2 5) 2S<Z>^Bfr . i&aGWSMB-rs&fcCffiE (1) feUl (1 6) fBfc©tt; 

io (2 6) ffiBB (i) d6) tmofc&^t&mmtzmfrGfr&Ttez 



(27) mm (i) &v>u d6) iam©^t>i:^^-— \£im§M£&®.fr&t> 



5FU * 



(2 8) me (i) (i6) iBtcft^i t ^^^ii^ t §E*^t> 

■ 

15 itT^^g^ ; 



(2 9) ^^WLH-RHiifiT^Sig (2 8) f3*fc(D EH ; 
(3 0) LH-RH^®m^LH-RH7rf-7> hT$.?>firfB (2 9) |B«©I 



» 



(3 1) LH-RH7^n^h3&«Ua.-yaUU>^fctt-€-OJfeT»*ifE (3 
20 0) SESt<Z)|ggg ; 

(32) m^mmzttLx. mm d) a 6) mmoit^m swa&aig 

(3 3) Hi?LlM&fc**LT, buIB (1) (16) 

25 femftfe ; 

(3 4) ^^^^J^LH-RHWfiffHT&SMffi (3 3) |B«0^ ; 
(3 5) LH-RHii«^LH-RH7rf-X hT^-SWIE (34) IB%©^ 



(3 6) LH-RH7if-^hd«Ui-yp^U>Sfctt-€-©ii[T?*SMIH (3 
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5 ) mmoy^m 

(37) motnMM^mzmm cd a 6) mmo^mo^m^ 
5 — $-®mm&zmmirz>M\z, m^mmzMLx. mm <n (i6) 
— $-tmmm$:mmvtc'&\z. m^mmzMLx. mm a) zz^l a 6) 

10 (4 0) ^n-»^-if^ia^-r^J^M3g-r^fcfe©tufB (1) (1 

6) fBffe<7Mfc'&#70^/8 
(4 1) -«5S(III) 



*fc«-«(IV) 
20 C— W-Q 4 (IV) 

25 £ (&£U Q\ Q 2 , Q 3 &£tfQ 4 <D'J>tZ<£b---D} l t7S<.mm : ?-XWM z 
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9 

r$>K>, Z**CHT?*0, TW^T&Sfc&tN 2) T#lf xU>gT& 9, • 
Z^CHT&D, W x \ W 2 <\ W 8a *«tOT 4a Wjjg'&Tft?), Q^^tt'Q 4 
^TkltJlC^T&D, Q 2 &1t\tQ*ifimW&7xZL)V&'?$>Y) y R la ^tf7xX>J 

* 

Q*> Q 2 ^3d:^Q 4 ^7KmM^i?«.D, Q 3 £U-*5P;i/tf^^x;i/gT&3ft£ 

*HER2Sfifli||«(Bfe^K:H*r*. 

10 

I 

t 

jb testis. . 

20 ££1?, 7MJ«tlTH 0!l;U^3Mk X5^;k n-7°Dtf;k -fy7 
□ ti;K n-79Mk -f77*3Mk sec-7^;k tert-7^Jk n-^>5P;k 

-fv^>^;k ^^-^>^;k i -^^;u7Ptf;k n-^v^k -rvA^y 
;k i, i-v^5 i ;k75 1 ;k 2, 2-~7*:F;k7>;k 3, 3--7^^;k7^;k 
3 , 3 ->?7Wk7 0 D tf;k 2 -x^;k7^;k n -^7°^;k 1 -/^wnt"^ 
25 ;k 1 -x3Mk\*i/;k n-^-7^;k 1 -^^i/^y^k yxji/^oc,, 

7;^^SilT(l 09*fcrfc?x;k 7U;k -fy7n^x;k 
7 U ;k 1 -7p^x;k 2 -7^;i/- 1 -7o^xjk i-7^x;k 2-7 
3 -77-xjk 2 -x^- 1 -7^x;k 2 2 -77-x;k 
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3-*?)^- 2-^x-;k i -^>7x;k 2-^>^x;k 3 -^>t^jk 

;k 3-^irn;K 5 -^izx;i/^<£>c 2 _ 6 7;Hrx;i/S 

■ 

T;^n;i/a<i:bT«, M;U;£x^x;k i-7otfx;k 2-7°Dtfx;k 
i -77xjk 2 -7^x;k 3-7^x;k i-^>^x;k 2-^>^-jk 

3-^>5^-;k 4-^>^x;k 1-M^x;k 2-^\+v~;k 3-^ 

;k v^D^>^;k ->^n^\^5>;k v^n'\:7°9 L ;k ~>#a:t^;k sy^ 
r>^D7;Krx;i^j £Lt«, ^j^.«2-v^o^>x>-i— <;k 3 

-v^D^>^>-l — Ok 2 -5/£n'Vfr-fc>- 1 — Ok 3-->^P^ 
-fe>-l--Ok l-y^P7r>-l-<JK 1 - n^>7>- 1 -- f;p 

^©c 3 _ 6 >-^D7>'k^n;^^tffiv^ti^o 

rv^D7;k^7>^x-;w»j ^lt^ ma"2,4-yi/D^>7i> 

-1— Ok 2,4-y^DA^>yX>-l — Ok 2,5-V^D^\^> 

s>x>- 1 — r;^oc 4 _ 6 ->^D7;k^>^x-;k«^ffl^6ti-5o 
7>hu;k 7Xi/x;k 7xt>hu;k 7iti/-jk 7;k^-kx;k -f> 
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« 

7i-;K 1-^73^ 2-^7?Mk l-T>hU;k 2 - 7 > h U ;Wpjft« 
Q', Q 2 , Q 3 . Q 4 , R ,a T^£ns rjtlftsnTViTt>«J:Vi3!r§aiKft*#«j ©5? 

10 njk -f>^-fen;k tf7x-Wi;k <\7°^l/~;k 7-fc^7? 1 l/-j!^T& 

0, *Tfc7x~;k l-^-7^;K 2-^73Mk l-7>hU;K 2-7> 
Q, R ,d , R 2 , R 8 T^£ft3 rg^$nTViTfect^C 6 _ 10 7 , J-^*J 

r'\ R lc T^$n^> rB^$nfcc 6 _ 10 7U-;u*j 0C 6 _ lo 7U-;i'S£U-T 
;i/&£#W^ru fftt)7x-jk i-^-7^;k 2-^7^;i/^»£Lv^ 0 

Q 1 , Q\ Q 3 , Q 4 , R ,a Tr^$ns rittAsnTV4Tfc±ViJtj||^|ft<b!K#a6j ©II 

yir ;i/*^cDtoxtt^ia«i©Jiiijis;^7K*3£*«ffl ^ e> *u ^n^tiwia© 

R ,d , R 2 , R 8 T^£:ft3 re^^t!T^T ! foJ:ViC3_ 8 S/7D7;k4 i ;k«J , R ,b , 
R lc T*^$n^> rti^feC 3 . 8 y^7WJHj £<ktf R-p^S'n* rc 3 _ 
25 8 ->7n7;Wk*J ©C 3 . 8 ->^o7J^M<!:bTtl 00 o7d t?Jk 

->7P7'^;k yi'D^^JK y^DA^y;K >'#0'\7 r 3\ , k -yVwtO 

R 2 T^^n?> rejft$nT^Tt><fcVic 1 _ 6 7;w^j ^it/Rt^n§ 
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12 

-fV/DlfJk n-7*^;k -TVT^k sec-7*^;k tert-T^k n-^> 
5 ■ T a , R 3 , R 4 , R 5 , R 6 , R 7 , R 3a T*^£n5 rc 1 . 4 7JWU3Ej £<fctf R lc K£>tt5 

r»m $ nfc c fl _ x o 7 u -;i/£$3 «fc zm&ztitz c 3 - 8 ° 7^+;v*j 
;i/gT&D, WfcRRjt^nftv^ 0H*tf;Wk x^;k n-^ot^k -fv 

7°Dt!;k n-7>;k -Tyy^K sec-7>Jk tert-^^MgrfW^tU 
10 fiF^Ktt^Wk X^;k n-7°nh°Jk -Y V7°Dh°;i/T^^o 

r 3 , r 4 , r 5 , R 6 , r t , R 3a T^£ii3 rc 1 _ 4 7;bn^->Sj *5J:^R lc iC^^^> 

m&zntc c 6 _ ! o 7 u «k $ ftfc c 3 _ 8 □ 

Wk&tVTO rc i _ 4 7JUP^->Sj £bT«, E^x«^^©c 1 _ 4 7;v 
15 ^y, -fV^D^'X n-^b^X <Vy*h^X sec-7*h+V, teri-Zf 

r 3 , r 4 , r 5 , r 6 , r 7 , R 3a i^£ft5 rc 1 _ 4 7;i/p^>—*;^x;i/Xj ;fc«fctf 

r ,c \z&vz> mmts ntc c 6 _ 1 0 7 u -;us*5 nfcc 3 . 8 y^o7M 

20 og^»<hLT© rc 1 _ 4 7;i/P^->-^>'i/^x;uaj tbTteu 

;* h*->#Ji/#x;k ibt->*M=;w 7 , D#*->#Jktfx;k -fv^n* 

25 R 3 , R 4 , R 5 , R 6 , R 7 T*$n^> f C )l*U>i?-**isM} *«ktfR le K:*5tt 

* r«^$njtc 6 _ 10 7U-;i/S^«fc^s^^nfec 3 _ 8 '>^D7;u^;u*j © 
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R 3 , R 4 , R 6 , R 6 , R 7 , R 3a T^£tl3 rAPy^S^J R le fc:fetf-* H 



s nfc c e _ i o 7 u -;i^&cfc tXBife $ nfc c , _ 8 □ 7; wu& ©g« £ 

L/T© rAay>S^Fj tlsTfo* 7>y$If, &S?JI^ **JH^ 3^ 



w«, w 2 , w 3 , w 4 T^£tis rfi^^nTViTfeiv^fficji&ra^tt^Sj © 

ass^s**^* ifl^Tfissn* 2ffi©^^v^n-&o 

* 

10 m«7;i/^,«> 7 )i>r -Kg, 7;i'*-;i/g$©S£ttxfi#ft8#©j©]» 

Jl/*^©«SftiXtt^fiaft©J|gl!!SCK'fb*^^*^7K3fl^* liSI^^TM . 
X fh7^fl/X ^>^p<^l/>, ^W?l/>, ^Kfl/Xlfjl/ 

&D;fcfxi/>, yp^xixx ^f-l/>, ^>xxkx j*3\>nfx^>^ 

20 y^l/>, y^D^>?l/X ^□^+->!/>^©>'^n7;i'4 1 l/>ST&!9, 

25 ©7;!^Xl/>ST'&3. 

T T^^nii rgtj|$tiTViTt)J;<, lW±©^\7PM- : ?&WbTViT ! bJ; 
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10 



20 



25 



5 lK±©^fnS : fStLT^T'b±^, 2«©l^^-5ui^T^, #JxJ;f, 
• -CH 2 0-, -0CH 2 -, -CH=CH0-, -CH0CH r , -CH 2 CH 2 0CH 2 -, -CH (CH 3 ) CH 2 0-, - 
CH 2 CH(CH 3 )0- -OCH 2 0-, -0CH 2 CH 2 0- -SCH 2 CH 2 0-, -0CH 2 CH 2 S- -SCH 2 CH 2 S-, - 
0CH 2 CH 2 CH 2 0-, -CH 2 0CH 2 CH r , -CH,S- -SCH,-, -CH=CHS- -CHSCH 2 - -CH 2 CH 2 SCH 2 - 



-CH(CH 3 )CH 2 S- -CH 2 CH(CH 3 )S- -SCH 2 0- -CH 2 SCH 2 CH r , -CH 2 NH-, -NHCH r , - 
CHNHCH,-, -CH 2 CH 2 NHCH 2 - -CH (CH 3 ) CH 2 NH-, -CH 2 CH (CH 3 ) NH-, -NHCH 2 0-,- 
CH 2 NHCH 2 CH 2 -, -CH 2 N(CH 3 )- -CHN (CH 3 ) CH r , -CH 2 CH 2 N (CH 3 ) CH r , -CH (CH 3 ) CH 2 N (CH 3 ) -, 
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N 



(Vc) 



R'COOH 



Q 



R 2 -Ha I 



15 miR^nx^Brn^-fc^ die) ffif&fcsv^nanhngoSTc&ttfc 
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fc&n&fc-&<»(iiic)&» *3fc*B£*frT, r'cooh 

^tt^XUffl^T, fcS&WWKSfcffr&tt Q-B(0H), tJPl^ft^T^t, (Vc) 
EJS^g fck W n t> gjBjfc 6 1 0 0 "C Tfr 5 21 1 # 3 . £J&« \t 1 

KBfcfrU^A, mWLymtiWJ*. zKKfltf-HJ^A, 7jc^«'J^A, zKBMt 

20 ft nggj ©j&flsrau fls^WdYc) l^Pfc^tu »2 ; E;W2 0^;k 
L< it. #9 5 ^e;1/~ i 2 ^;i/T*ab^o 

^mmm&mm *>v>* wux>&a , 7$ m w. 

*;pa. ^Stt^#T, Aoy>-fbtiR 2 - 

Hai ts*S$-&se:tfc«k0^ ffc-S-ft (ic).*s#^n«. r^sj tim #1 

*BMW-hU9A» 7k«ft*U^A, tKM^U^A, Tjc^b^ h U tfAfc£® 
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37 



Mitt &5W£h>JX3\>W7$X tfUv'X 2-tert-7*^;K 5 /-2-^X 
^)V7^J-\,Z-J^)V^)V^YU-\,Z,l-V7^7,t^)y (BEMP) , BEMP# 

K£©tiis, fim^znzo m w&i ommm^, o&m (vc) 1^ 

«R r Haio^*«, -fb^ (Vc) l^wzttis, m 1 1 0 

-5 or-rff S«F B 1«m#K~2 4B#raTfe§o 



10 



15 





R 2 -Ha I 



(IVc) 



(Vc') 



R 



\ 



R 




N 



W-Q 



(Id) 



gfjg& (3) T?#5n&fc'&tt(IVc)&, £JSt;:IJ#£#x.&V«, MtL«\ 



20 i«m$ e> 1 2 mm^$>^> 0 im&o&zmk Hw b Q Mj»a> s^iii^s 



tju^a, ^»7k**u^A, 7kmti-hvo&, Tmitxvv&s *BMt*u 



* 
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m r^Sj ©ffifflStt, ft-&*(ivc) itJH:Ml/, *9 2 2 o 

9, ^>-fc?>, hJUx>fc£) , 75 Fit (#K 



10 «JR,-Hal £EJ&S12rSC:£K:<fc'K (Id) ##6*13. ri&^j tLTte, 

A, zKBMfctf- h U 7jc^k*U»7A> "*BMh;*U#A, jjc*fltf-hU£Afc 



yl^ysy-lJ-y^^KiVt Ho-l,3,2-> ? 71f^X^U> (BEMP) , 

15 bemp 8t£&£®wti&& jwa^&n*. ^ n&gj ©tftssrau fc-g-ti 

(Vc' ) ltJHCttU ft 1 tJI^ 1 0 tJK »^L<«, $ 1 3 
&Z>o Anir^ttRfHal ©fffliU (Vc' ) 1MU ^Jl^W 

~io ; ejK #$L<«> #9i ; E;i/~2 : E^*ea&s. K/SM^te, o*c~io 



20 




Q-B(OH) 



" Pd " 





R'COOH 



(IVe) 



N' 
H 



(le) 



Q 
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10 jKK*U^A, U#A* 7KM^-hU^A> zKBMbfcU^A* #BMb 

^J^^i'OllSI, ^5WJh'JiW5X KU5>>fc£©#»B26 

ft rifiSj ©$JS*te> fc^t) (He) l^WcMU 152^2 O^Jk J? 

#6nfcfls-&«(IVe)*, a^»:»&*frT, R'COOH £JK* 

*fr&UTfc'&4ll(Ie)aq§5n*. ji^lif^ftfrttt, «AK& ^ 'J D A;iX7 

(ppe) q*m#Lteifie>lamr&* &z>WZ*$>X)l>-fc>M*n%feM 

©Emft- o k*nxnm&.wrz>. $>^\t^^mtr) /v^mwvt^^M 
i o ot^e, 1 4 o'c-cfr-sci^T^s. Rj£P#wtt i p*iw*> 5 i 2iwr& 
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HWM) 




H 2 N 



C 1 1 1 e* > 



W-Q 



10 




R'COOH 




z 

(IVe') 



N 
H 



W-Q 



(le 1 ) 



m^nx^mmt^ cue) rj&ki£S^x.&^m;, m*.u, x 



5 7^>&<hk 



^m&fD&zMmm £Mmm.w?z>t, aiie' Mb^^#?>n5„ 

»U2TO5. ^M4©&3iaigHW b Qki, ^g/5^^ii*Jg^a^ 



#U^A, ^mzJc^U^A, zkiHb^MJ^A, TkfKb^U^A, ;«fb^ U 
15 lA£>ft3o 

K riggj fb-^tKiic) ltJHc^fU 15 2 2 o 
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ixf^ (ppe) *iK#Lfc#&jQjrr5, ^^^^^^>x;i/*>m4 i ]ia 

<»ioow5i4o "CTfT? £ fi«wnwtt i p§» e. 1 2 mm 
10 *»«^ftK:«kDBWt'r* (r) (s) #fc$Hrt*;i£#T?#s. 

£#Wfctt0!*.«, 3C*Stt*7A CHIRALPAK AD, ^±)Vit 

20 fr^it *g«-r5££#T#£. 

f&fcP^b&^Ts/s, *;i/^^r->;u*, *K*K»i/T» «8££Jbv>t%> 
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■ 

at) (i) ^fc&fb-rsfb'&fc, B^fcJ:Djto*^S£jB£bTfc'&«& 

5 (I) *KUEfl3"rsflS^**Vi5. fb-&tt (I)' ^©yDH7>3/^LTH <fb 

^* (i) ^<D75/s a^s^Wb, 7)i*Mt. *) kW^zntcfcte 

>-4 — T;U) ;* l^>;*7;i>#XJWb, fh7k KP7^XJWb > tfDU^M 

10 ^;wb, tf Ap^^v^gvMb, tert-7?\>Wb£n£ft£ft^) Mb-g-ft 

($u iterm (i) m(D7m^7^)Vit, A;i^w;wb> 7PAv-r;wb, 

K/tn-owk T^vxjwb, 77IJM, 7^-;Wb> ^^75;^^ 
#;i^x;wb£nfcfb£-W) Mb-g-^ (1) ^©#;M^>;ux^x7^;Wb> 

15 75 K-fbSttfcfc'&tt (0iK {b-&# (I) ^O^JJV^+yM^xfJl/XXf^ 

20 x^xx7;Hb, ^^75 H-fb$nfc<b-&w) ;#^^e»n-g>. cne> 

i 

*fe> fb'&ft (i) m<D7°uY7v>fu, &)\\mmi 9 9 o^w mm&vm 

ib-&#? (I) ^»t5t)OT^oTfe<k^ 
25 {b-g-tf (I) #©7a H7y^«7K^TO«i;tJC^jfij!^©Vi-rn7?feo 

xtjctv^ set, ^^{ci^iib-en^o^w^swT-s^ erne. 
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>m&m o^jv'e >$m&&m^<D&ft * m <=?m\ t l t t> x- $> % . * 

fe*ilfc^ViT> ^□v>^- -fef£ll^T3£&> if©T>^ 

mm. mm, aug^ +-f&mg, mmm, mmm, nmmm 
#>mmmm, m^mmm, nm&. m^m, ^■■Bwm, ^tmm, m 
mm. mwtm. j&mm, st^m. sH4u>/\m miei, #jb« 
sk^mmm, mm^m, m^m, ^wmm, aids i:ia-r§ 

, ^^;pxtt^a (Hiv«a 

v>^-— fe*#cMfe^JIf;:ta£ M^ft^n ifS^ett^ 

Mih^mmiztt'tz>n£tcimmMt LTm^z.tbx%% e 
*^w<Dit%m\t. m, ®\z$Lm. m&m&. mm, m mm. ®mm, * 

mzwmho^m^atm^Lxm%m^ cm> th, ^ ^ ®, 
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5 ^KO^^ftBHiiLT, th<8scDPS?Lft<»fci9:4-T*fc&fcoT> 
10 fc£^©##&5V>fcm&3Pi&^©&#£<&tr. 

WAtflBO. 5~10 0mg/kg#l, ^L<«101~5Om 
g/kgM, Se.fc»SU<Jil 0 1~2 5mg/kg#:M5„ £©*£ 
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10 hU9Afc£jWIJV»&:ilS. 

x>}A, &fb^>t!hx^A, t/Xx7U>I?^yi?U>&£W®?Stt#J ; 
faiA^'Jk'^TJ^-jK #Ufcfx;HfPU K>, #;]/4^>-;WHr;i/P 

xh-^.if^v^n^o 

Eiua^tt, sunk ffl#«efc«k *%w®4t£m*m 

M±m\zMhxmno. 1-95% (w/w) .^w^-e-^^t^^o, 3t&tt 
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stc. (i) *%w<Dtt.£to<Dmtb*&& j *'?z>z££* (-2) dmoamM 

10 E COT, #f^lii#l£0&fBT5) i:WffiLT^T§di^T#§„ 

xxhk/-;k ^xhu/x ;*/i;uh»x 7 0+y7i>, sImmd^ 

20 757 ^k^-fS H, LH-RH7=i*XXh (#11, »3*-fel/U>> :/-fekU 
>H^xXh7yt-Jk 7DT^-ifllM (Ms ti7 7Fo7-JK 

, in7>Fny> (M, 7;k*sh\ tf#;k*5h\ x;i/^5H^£) , 

fflV^cn, /^^-et)LH-RH7^fxx h (09, Mii-fek'JX 7tl/'JX 
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-f*X775H> t^tVW #;ktfrix hxw^f ^nwi^yx T'tjI/ 

-A75^X 'J >^X7 h^AX^XJ-HJ^A* HJx^XV^^X 
10 #7°^X yX77f>, 5#7^5fX ^T^X mij^?^ 

* 

hD7;t7775F, ^/X^f >7f 777-, *M3>, 7K-fc?l^>X 
y7fA7f>, tf-t?U5/>^^fflVi6tlS. 

15 mmteinM} tLTte. minis ;*;kfr7 o h7 0 ux 6-*;W77'>7 r y> 
?\iy*>77*7.7 7-Y. Wkry-y^x^y. 5-fu^j (M, 7;m-d 

7^-xk x#7-;k uft, K*X7;i/U-xx #;ke7-;k #nx*t: 

X X5f7-Mi') , 75;7r'JX D-f rntf'J >#;k>7A, ^7a-r 
20 b\ 7hX>, 7*1)*^ l>#;k>7A> l/#7*U;M h^kV^A* 7vb* 
UfciX X5f7-;K 7;k$^tfX yAX^t'X kHn^y*M$H, 
^XhT^X t!^^ -f b*^>7U ~XX 5h^7 l /X 7^77*7 

UX 7>AAX5=->^^ffl^&n*. 

ria^tttnMJCJ turn 77^/7.-T-»D, T^fy^y 

iSRT^^ufxx affl*e9;nf*>x Sixt:jnfy>, wj^/x^ 

^X 5^W-», fj^Y^fyX ^/7^'JX Sb^X 

i 

;i/t*x>> mm^ b*+J->hnx M^f^tfy^^ffit^tis. 
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^ r%,mm&M (brm) j tbxfe, bf~>A*X-;k 

5 yy7^7>, *J^-*27„ -f>^-7xDX -f>^-p^ 

10 jm^b^j tutu ^©lim^ii-r^WT^n^t^ckp^^oTfe 

^Wffl^jf^tl^HWffl^^n, (1) EGF (epidermal 

growth factor) £fcte^ft<hHKl$f;:lR]— ©fett^^fr^tl® CM, EGF, A 
1/^U> (HER2'J^>H) , (2) <>vaLiJ>^fe^nt||K^tC 

15 |^-<D?gte£WT3« (0iJ> <>ya'J>, IGF (insul in-1 ike growth 

factor) -1, IGF-2&£) , (3) FGF (fibroblast growth factor) £ 

tcteJtntmmmzm-<D%&$:%tz>mw sh*fgf, isttFGF,. 

KGF (keratinocyte growth factor) , FGF-1 Oft^) , (4) ^(DmoM 
MOT^ Wt CSF (colony stimulating factor) , EPO 
20 . (erythropoietin) , I L— 2 (inter leukin-2) > NGF (nerve growth 
factor), PDGF (platelet-derived growth factor) , TGF /3 
(transforming growth factor/3) , HGF (hepatocyte growth factor) > V 
EGF (vascular endothelial growth factor) &£] t& Eififotf t>n%> o 

^U>§##: (HER 2) , ^yaU>m IGFgW, FGF§§#^- 
1 i; fc F G F - 2 fc f*t» tf £ tlS . 

M r^itmBT©f^ffi^Pl*-r§^Jj iLT«, if©[51#^J, 
h^X^X^7* (A— fe^> Herceptin (^g) : H E R 2 iriW) , ^->;W 
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-fT^-y (ifU^y* Gleevec (iftff) ) , <iVv*r (Iressa (ffift) : 
ZD1839) , tiy^yT^ (Cetuximab) fc£ft*&tfsn<5. 

■ * 

X :/-fel/>JX Ua-ynHJ^&a , A— fe^> <i«« : ttH E R 2 St 

g§ t mm mm t © mm \z m l x hu m <oit^m t mm mm<o 

^ t>-&m \z * o jins^-r & c t ^ § . 

(i) *%w<D4b&mtmmM®t&mm\zmmkLxnt>nz>m 
&2m<Dmm®m-®i*Mv&x'<Dmm®iB-, (3) *mjKDit&mtmmmmt 
(4) **woft^t#ffl**t*^ic«3WflsbT#6n*2a©ie!Bi 

fc£ #fSK©fc£ft^#JfiI^©jraj*T©&-§s foZ>WtM<DMfrX<D®l3-) & 

5o 
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svxm 



<TO0. 1^15 011%, ^e,(C»SL<TO0. 5fctr>L2 0 



• 0/ 

/o 



&v>L9 omm%mmx&z> 0 

©^£"fiTJ;K 



em 5 ©asm, ttwiSfc^vsTa^-ttfc^^snsa^tto^ffifcj: 

0 (7h77/^y-m *B) , HCO 60 (B^$*;px» , #Ui^U 



WO 03/045929 



51 
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25 



*s7u\f.)V*T)\,±)Vu-7^ x**HJ>&£) > sSf€-fis« 7*=UH£ 

fW-MJ^A, i&fb^y^A, t>-h-;k y;nf h-;k y>*#»^) % 
x^;k ^Dt?;w^^x ^yv)V7)Vn-jv 

10 >^>jn-;k mm > (M> 7* H ^if > ^>v;i/7;k3-;Mg) & 

i&S^k^Afca , m^m (M, :r>7>, T^HT^fA, *;M?* 
6 0 0 0&<H) fc££S^LTJE«fifc#U &tr>T&Sfc,k9 > ft©T 

-;k y-T-> 8.0, 7>PX«.y£ F68> ±)Vu~-7>T J t : T~V7#U- 
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y;^J<hbT«, 0ll;Lfc£3^#Agt> -fe;UP-XBI»#:, \Z--)Vm&fc 7 

*58«©fl:^««, mmmm c«, m ram *^-t;ww) &£© 

EM1^I£±©M 

#5S ©ft;^ * n« b t fc s attain * b ^ . saw 

20 30 ^MiX «fc U- U ^JUKifi^W S i*T *> «k v >. 

25. -tfAifi, j*^;i/^>:& ^©ffiba^^^-^i^WW^t^^^n 

ftj*3B+©*58W©{k'&4lJ*fctt^**©«flEttO. 5~5 Ow/vX, 
(DmmZO. 5~5 0w/v%> #?£U<te3~2 0 w/v %aW£bV>. 
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t 

&HM\tpHmWn<DWito\Z£.r) 2~1 2£?£L<&2. 5~8. 0C:M-f£ 
X^7-M«ftOFD&C^I/-2^a5m:FD&CUy F4 O-f|fc£0FD 

m 

X i/tx ^i/-7°7;i/-^y, /tx^> fx'j-ftwc^i/^ 
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m-?x*>tfmtLT\$, nma-hWA, -i^y^mm, ^ar^h 

5 ^T-So 

' §b cDYb-ar^j * tc \mm mw^fr, m i fr~m 6 o n , $? * u < i 

* 

3 0~I9 9 Oli%T^§. j3 - ->i? Df h U >XH 3 - D h 

15 u >mm#<D9m±mzf$?2>ttmft o 3 o n%^§„ m^j^s^i 

gttiS50. 1-^5 011%, ^b<m510^3 0ll%t^o 

20 ft^u^-osaso^t^-rs^rstt, wo. i~*53 oss%, »£L<« 

191 0-&9 2 5SS%T&3. ^M©»J±#:^-r§^W*«^0. 1~ 
151011%, »£b<teifs9l~#9 5**%T&£. Mf3ra«$e>t, 

0*9 0. 0 0 0 Omg/kg, #£L<«&0. 0 1 ~£9 1 0 0 mg/kg, £D 

$f£L<«£90. 1-191 0 Omg/kg, <h Ofrtti&O . I~il95 0mg/k 
g fc*»T?t>» 1 . 5 ~*9 3 0 mg/kg SlBli* &#0fc#ttTlHWfci9!#S 



• 
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t 

fcnfi-MHWLlMbl kgWcDSO. 0 0 1~2 0 0 Omg, ftl£L<\Zffi 
0.01~5 0 0mg, $5KffSL<tt, 15 0 . 1 ~ 1 0 OmgggT^ 0 , £ 
10. n^ffi^l B l~4IIIfc&ttTi8!#T*. 

0 0 1-2 0 Omg/kg^lP^U »1 5M(:lPg4»J»$n 
tc^mm<D^m ffiO. 0 0 5~1 0 Omg/kg^l 01tblgag#f5 o 



25 (2) 7>>^>-»II fc£fcJflV»SftEfl2i**iS, (3) jlfi^*^ 

(4) fi«iftt£. (5) mmmm. (6) *f-$&*m (7) 
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10 



15 



20 



25 



W&5H&(Dmjt* MfiiM (Disease-Free Survival) (DM^. £5tE£*£WiBS8 



75/ 



B4>, ^^Dt?>»ft<ST, lft^> IffPW* WW, DIC, 56»&£©«J:5 
£ Bfc#T -5 £$J «k (v) * JSIWtt * «J T * fc » ©USa ©& 

4 

iff momm zm-rtti s £ t*% u t , © mamma * tt**^ ® # 

ffl»««Ptfl!^ (ftiM&fc^tJ) , (bolus, infusion, &SHfc£# 



tf) , &Tf&&ZSm&. (bolus, infusion, tfettttS^tr) , 

iEffltt4fc «k o x&^-r « © am s u ^. 



tUTtt, 01*. tf, ^IR^©»3 0#~2 4WI(HCl®!a!-^-r-5^t'bT#* 



t vnt. ^%mom 3o^~24 m mmz, m^mmm- 3 n mitxKm 



mm 

* 

MTiz&mm, mnm. mMm#&zt!mm*m?x*mw%Bis<mw-rz> 

#589! H n £ fcffi^ S ft* ©T-&& < ©ggffl Lfc ViftfflT 
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15 



20 



57 



(Thin Layer Chromatography, WM&U"? ht?7 ) fc<fc££&~FK:fTfc>*l 

6 0F !S4 ^-h^llU MISMibTte^A^DTh^^-T^ffi 

VXfMts ^C<^M»^ tf;Py;P6 0F 8t (7 0~2 3 0^«r> 

^fflVifeo «*H§7^h;U CH-NMR) ttrtHWJptl/Trh?^? 
;i/~>5>^fflViTa«^^a JMTCO400/54 (400 MHzMiSfi (Sfcfct/tU 
7>aGemini-200(200MHz)^gM) TiU^U 6 ppm XmLfc HJIM*«k 



s 




b r 


: 7*U— H (*IJA^) 


d 




t 


: h'J7°by h 


Q 




dd 




d t 


: yy'jvhvy'uy h 


m 




J 


-.tsyy'^y Vim. 


Hz 




DMF 


: N, N-v^^Jl/^A75 H 


THF 


:fh7th*D77> 



$ , & ct y^ias^j -e^3t £ n § {b-a-ti ©« jgjf: £ su \z m 1 ~ 5 1 b tib 



25 



bfco 



i 

2-75;-5-7'Dt-3-r hPtfU v> (21.0 g) , tfcfft (26.9 g) , X^7- 
;P (150 ml) 0MM£»U III (20 ml) £U 
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tiom so -ct so ftmfrgnnrc. K}tm^^mz^\ z n?m^h 

U^A^T^bT, itl^-fh7bHD77> (3:1, v/v) T'fflttib 

tc (^(Dm, ^»«-fe^-r h^ffl^TteLfe) o mmmzn® (M g so 4 ) 

M£2$JEE^£U giMlT, 2,3-v75y-5-^D^Ek°U v> (15.8 g, 
5 87 %) £f#fc. 

'H NMR (CDC 1 3) 5 3.38 (2H, broad s), 4.21 (2H, broad s), 7.01 (1H, d, J =. 
2.2 Hz), 7.69 (1H, d, J = 2. 2 Hz) ppm 
IR (KBr) v 3179, 1632, 1476 cm" 1 
##03 2 

10 U> (23.8 g) Z*$>Z)V*>m. (85 ml) \ZM%.. 100 "CT 1 Btffl 

^MifT^^-frfco 2,3->>75/-5-:7*D ; Et?U> 5 > (###| 1 

©{fc£tf) (15.8 g) t 3-* h+v^m#M (12.7 g) 100 1 ftffl 

»^-fh7tFD77> (3:1, v/v) Ttttlibfcc tli^tt, $£M 
15 (MgS0 4 ) ^, fgJ££MJEEW2cU ^H^il^LT; 6-^Dt-2-(3-/h^y7x 
^;i/)-lH--r5yV[4,5-b]hf>J^> (21.3 g, 84 %) £#fc 0 
l H NMR (DMS0-d 6 ) 5 3.87 (3H, s), 7.13 (1H, d, J = 8. 6 Hz), 7.49 (1H, t, J 
= 7.8 Hz), 7.80 (1H, s), 7.82 (1H, d, J = 7.4 Hz), 8.28 (1H, s), 8.42 (1H, 
s) ppm 

20 IR (KBr) v 3103, 1489, 1264, 1233 cnf 1 
HPLC (220 nm) mm 89 % (&Wmm 2. 92 #) 
MS (APCH, m/e) 304 (Mil) 

ft 7 A: CAPCELLPAKCC1 8UG1 20, S-3/iin, 2.0 x 50 mm 



25 mm-. km (o.i % hvyjvtunm^yK) , Bm (0.1% hu^M-nn^ 

* 

?7i?X.>hlM9)V : 0.00# aW*m = 90/10) , 4.00 # (Ai/Bi 
=5/95) , 5.50# (hWL/Bm = 5/95) , 5.51 # (A$/Bf = 90/10) , 8. 00 # 

(hWnm = 90/10) 
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mm : 0.5 ml/# 
3 

. HPLC (220 hi) m& 99 it! (&33W1 2. 68 #) 
MS (ESI+, m/e) 274 (Mil) 
##$|4 

6-70^-2- (2-/ h^v^x-;i/)-lH--l' S^/[4, 5-b] k°U 5>> 
10 HPLC (220 no) ffig 99 X (&#I$(W 2.67#) • 
MS (ESI+, m/e) 304 (M+l) 
5 

6-?D =E-2- (4-/ h -> y x ^;i/) -1H--Y 5 ^ V [4, 5-b] t? U 5» 
HPLC (220 nm) ^ 98 % (^jfHtFal 2. 66 #) 
15 MS (ESI+, m/e) 304 (M+l) 

6 

2-(l, 3-^>yv^^V-;i/-5-r;i/)-6-^D ;: E-lH-1' 5^V[4, 5-b] tf'J 
HPLC (220 nm) #£g 95 % (f^Bf^ 2. 74 #) 
MS (ESI+, m/e) 318 (M+l) 
20 ###J 7 

6-7*0^-2- [4- ( h U y)Vj-U* h^v) 7xn;i/]-lH— T S^y[4, 5-b] k°U v> 
HPLC (220 nm) f£g 98 % (£j^P#^ 3. 64 #) 
MS (ESI+, m/e) 358 (M+l) 
8 

25 6-y □ ^-2- (5- ;* ^;i/-2-5^X - ;W -1H-- f S^/ [4, 5-b] t° U v > 
HPLC (220 nm) $M 95 % (fiU#P$ia 2. 95 #) 
MS (ESI+, m/e) 294 (M+l) 
##09 9 
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2,3-y7$y-5-^ntt 0| Jy> (###| 1 <Dfc&®) (1.32 g) , 3-7np£ 

msm (i. io g) , #y u (30 g ) <dm%®* no ■ct 2 p#Pp^^m#Tc^, 

?> (3:1, v/v) Tttffibfc. nm (MgS0 4 ) M£MJEg 

5 £U Si^lT, 6-yn^-2-(3-^DP7xn;l/)-lH--r5^V[4,5-b]t: 
'Jy> (1.50 g, 69 %) £#fc 0 

'H NMR (DMS0-d 6 ) <5 7. 59-7.62 (2H, m), 8.19-8.28 (2H, m), 8. 35 (1H, s), 
8.43 (1H, s) ppm 

IR (KBr) v 3096, 1466, 1427, 957 cm" 1 
10 HPLC (220 nm) MS 99 % («M3.42#) 
MS (APCI+, m/e) 308 (M+l) 

i 

* 

(D-tjmzmvTvxrvmmm 10-13 <D%&m*&&ix,tz. 
10 

15 6-yn ; e-2-[(E)-2-7x-;i/Xx-;i/]-iH— f 5^V[4, 5-b] t?U v> 

HPLC (220 nm) MS 99 X (ftftftM 3. 64 #) 
MS (APCI+, m/e) 300 (M+l) 
##00 11 

6-^D ; E-2-(2-^-75 1 ;W-lH-r 5^/[4, 5-b] tf U v> 
20 HPLC (220 nm) MS 100 % (#jfTO 4. 10 #) 
MS (APCI+, m/e) 324 (M+l) 
1 2 

6-^0^-2- (3-7 x ;+y7i-JW -1H-<T 5 ¥V [4, 5-b] fcT U V > 
HPLC (220 nm) MS 85 X (ffJ#WHW 4. 50 ^) 
25 MS (APCI+, m/e) 366 (M+l) 
##M 1 3 

2-(4-^>7V ;U7x-JV)-6-:7*0 ; E-lH---f 5^V[4, 5-b] tf U S» 

■ 

HPLC (220 nm) MS 99 % («J#KMB!4. 31 #) 
MS (APCI+, m/e) 378 (M+l) 
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14 

2, 3- v7 5/ -5-7*0^ US?> i (1.32 g) <h 4-p< 

->7x-mWDiJh' (1.29 g) ©^r««$r?170 1.5»^ 
SSlffcSk Stlf;i/-fh7kHD77> (3: 1, v/v) £7MC#iBU& 

(Mgso 4 ) & mm*m&'%&u m^zmrnvx. 6-7*Dt-2-(4-* h+->^> 

S?;W-lH-<5^/[4,5-b]fcr>J5?> (1.22 g, 55 %) 

'HNMR (CDClj) <5 3.82 (3H, s), 4.30 (2H, s), 6.90 (2H, d, J = 8.8 Hz), 
7.24 (2H, d, J = 9.2 Hz), 7.82 (1H, s), 8.10 (1H, s), 12.14 (1H, broad s) 
10 ppm 

IR (KBr) v 3007, 1512, 1433, 1254 cm" 1 
HPLC (220 nra) m& 100 % 2. 57 #) 

MS -CAPCI+, m/e> 318 (M+l) 

15 14 ©^(C2PCT^T©##M 15—25 Olt^S^Ufc. 

###|| 1 5 

6-7n^-2-(7x/*v^^W-lH-<^/[4, 5-b] try v> 
HPLC (220 nm) 99 % (ft&ftffl 3. 02 #) 
MS (ESI+, m/e) 304 (M+l) 
20 ###1 1 6 

HPLC (220 nm) »&& 96 * («&Pf F^2. 29 #) 
MS (ESI+, m/e) 280 (M+l) 
1 7 

25 6-7'Dt-2-(2-y^ □ ^>9\fcX5Ml/)-lH-'f 5 W [4, 5-b] t!'J> ? > 
HPLC (220 nm) 100 % <&jf B$fS 2. 78 #) 
MS (ESI+, m/e) 294 (M+l) 
#5*08 1 8 

6- 7* D ^E-2- [ ( 7 x r )Vtt) * - 1 H--f 5 [4, 5-b] tf U v > 
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HPLC (220 nm) MS 99 % (ft&BJIBJ 2. 95 ft) 
MS (APCI+, m/e) 320 (M+l) 
0^ffl 19 

6-'/D ; e-2-(2-7ai-;l/X^;0-lH-l'^^/[4 ) 5-b] tf'J i?> 
5 HPLC (220 nm) MS 100 % (^#TO2. 62 #) 
MS (APCI+, m/e) 302 (M+l) 
##$J 20 

2-^>i/;w6-^p ; e-iH-r ^7 [4, 5-b] tru 

HPLC (220 nm) MS 99 X (ff»WHW 2. 51 ^) 
10 MS (APCI+, m/e) 288 (M+l) 
###tj 21 

6 _ : /p^_2-(3-^ ^->^>>W-lH-f 5 yy[4, 5-b] fcfU 5?> 
HPLC (220 nm) MS 97 X (£&#»2.63#) 
MS (APCI+, m/e) 318 (M+l) 
15 22 

6-7'D 3 £-2-(2 1 5-^^ h^->^>^;i/)-lH— T 5 *V[4, 5-b] tfUi?> 
HPLC (220 nm) MS 97 8! (#j#B#F^ 2. 62 #) 
MS (APCI+, m/e) 348 (M+l) 
###J 23 

20 6-yDH-(M-y^ b^v^>^)W-lH-^a^7[4,5-b3h°Uv> 
HPLC (220 nm) MS 95 X (&&Bf 2. 41 #) 
MS (APCI+, m/e) 348 (M+l) 
24 

6 _ 7 * a ^_2_ (4-/7 D n^>^;i/)-lH--f 5 ^\7[4, 5-b] fcfl) v> 
25 HPLC (220 nm) MS 95 % (ft$l$N 2. 96 #) 
MS (APCI+, m/e) 322 (M+l) 
###J 25 

6-7 □ ^-2- [ (4-# na7x;+'»^ -1H— T 5 [4, 5-b] t! I) 
HPLC (220 nm) MS 100 % (&&TO3.47#) 
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* 

MS (APCI+, m/e) 338 (M+l) 
' 26 

(678 mg) §fh7tHD77> (15 ml) Cigl, 
WJJ^DUH (0.67 g) tti,ti-z;*?)l*)l&72. K (10 u 1) £JI|g« 

icbfc. ®S4&fch;io:> (2- ml) £Jn;t, n&m&^-r^ct\z^r), 

4 

(###il ©fb£4W (752 mg) ^JPA, 4*i«TM70 «c, 1. 5 B#W^^jiif^ 
Stl^-7h7kFD77> (3:1, v/v) £7jac#@2Lfc (^O^ 7jc 

■ 

10 M% 1 N7j<^^hU^AMT^fnLfc) o *a«^7K^ %ii (MgS0 4 ) 

mm^ms^V, L^WLt, 6-7*D^-2-(4-7;k*n^>^;w-iH-'f $ 

^V[4,5-b]tfUv> (722 mg, 59*) £#fc 0 

'HNMR (DMS0-d 6 ) <5 4.20 (2H, s), 7.14 (2H, t, J = 9. 0 Hz), 7.38 (2H, dd, 
J = 8.8, 6.0 Hz), 8.15 (1H, d, J = 2.2 Hz), 8.34 (1H, d, J = 2.2 Hz) ppm 
.15 IR (KBr) v 3083, 1508, 1429, 1235 cm' 1 

HPLC (220 nm) 100 % (&&H#fl3 2. 67 #) 
MS (APCH, m/e) 306 (M+l) 

ffl%iitbT##Mi <Dik&y>)£&m(Dt))v$yM&m r &.m$iv, ###126 

<D^&1C2PDT^T©###!| 27~42 <Dfc&m%&f&Lfc 0 
20 ###| 27 

6-7 D^-2- (3-^7 D P^>v;W-lH-r 5^/ [4, 5-b] tf U i?> 
HPLC (220 nm) 100 % (f&ffl«2.97#) 
MS (APCH, m/e) 322 (M+l) 
##M 28 

25 6-7*0 ; E-2-(2-^DD^>v;U)-lH-r$yy , [4,5-b] t°U>?> 
HPLC (220 nm) 100 * (^^ 2. 77 #) 

MS (APCH, m/e) 322 (M+l) 

29 

6-7d^-2-(2, 4-y7JWn^>yjW-i H 5 ^7* [4, 5-b] tf >J 5?> 
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HPLC (220 nm) US. 99 X (ft&IW 2. 76 #) 
MS (APCI+, m/e) 324 (M+l) 
30 

6-7*a ; e-2-(3 > 4-v^7 o UKy-J)V)~m-i 5 ^y*[4, 5-b] t: U v> 
5 HPLC (220 nm) 99 X (UWmm 3. 32 
MS (APCI+, m/e) 358 (M+l) 

31 

6-^Dt-2-[4-(h U 7)V-*U*?-)V) ^>v;W-lH--f 5 ^V[4, 5-b] tf U i?> 
HPLC (220 nm) $&g 98 X (ftjtl^PB 3. 23 #) 
10 MS (APCH, m/e) 356 (M+l) 
##0»J 32 

6-^nt-2-[4-(h U y)ltn* h^^)^>^;H-lH--r S^/[4, 5-b] t!'Jy> 
HPLC (220 nm) $gg 99 X (^TO 3. 27 #) 
MS (APCH, m/e) 372 (M+l) 
15 ##0»J33 

6-^D^-2-(4-n h P'OvW-lH-f 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) 99 X (^M 2. 86 #) 
MS (APCI+, m/e) 333 (M+l) 
34 

20 6-^0^-2- (4-^ ^;i/^>v;W-lH— f 5-b] k°U v> 

HPLC (220 nm) fflft 100 X («^NfM2.84^) 
MS (APCI+, m/e) 302 (M+l) 
35 

2- [ (1 , f - If 7 x - ; W -4--T ;p ^ J-) W -6- 7* n t - 1 H--Y 5 ^ 7 [4, 5-b] t! U V y 
25 HPLC (220 nm) 97 X .(&j3W1 3. 38 #) 
MS (APCH, m/e) 364 (M+l) 
##M 36 

^u^-2-(2-i-y^)i^)V)-m-^ 5^V[4, 5-b] tf U 5» 

HPLC (220 nm) fflM 99 X (^B#^ 3. 17 5» 
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MS (APCI+, m/e) 338 01+ 1) 

* 

37 

2-(l, 3-^>yv^y-;i/-5-<;i//^;i/)-6-yP : E-lH-'f 5 ^V[4, 5-b] tf'J v 

> 

5 HPLC (220 nm) 99 % (&&f$F<3 2. 66 #) 
MS (APCI+, m/e) 332 (M+l) 
##M 38 

6-^nt-2-(3, 4, 5- b U * h^>^>v;UHH--f 5 ^V[4, 5-b] tf U *J> 
HPLC (220 nm) MS 84 % 2. 67 #) 

10 MS (APCI+, m/e) 378 (M+l) 

39 

6-:7*D^-2-(2-«-;M5f;W-lH-'Y 5^VC4, 5-b] h° U v> 
HPLC (220 nm) MS 100 % (fil&ftM 2.S8-&) 
MS (APCI+, m/e) 294 (M+l) 
1 5 40 

6-7*0^-2- [d-^?;i/-iH-< > H-;i/-3-r;p) jww-ih-'T 5^/[4, 5-b] tru 

HPLC (220 nm) MS 99 % (fiU^DQ 2. 93 #) 
MS (APCI+, m/e) 341 (M+l) 
20 41 

6-7 Dt-2- [2- (3, 4-v^ h^^7x-;Wx^-;i/]-lH-r 5^/[4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 « (ftifP^ 2. 58 #) 
MS (APCI+, m/e) 362 (M+l) 
42 

25 6-7*P ; E-2-[4-(^5 : -;i/^)^>v;W-lH-r $^y[4,5-b] tf U V> 
HPLC (220 nm) MS 100 * OSitPt^ 3. 00 #) 
MS (APCI+, m/e) 334 (M+l) 
43 
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SSIbl U> (2.84 g) &*?>X)V*>m. (10 ml) 100 1 Bf Fl 

^M^xmm^tco zommz, 27^y-i-^u^y^y-)i (1.88 g) t 

trans-tf^&i? (1.48 g) 100 t:T1.5P#P^#*gif£^ KjSjl'&tJ 

5 7^> (3 : 1, v/v) Tttttjbfc. mmm^m. nm (Mgso 4 ) w^mje 

M^+> (1:3, v/v) T^ffl-r^lii^^MJEMLT^^tl^^^MbT, 
5-ynt-2-[(E)-2-7oi-;i/Xx-;W^>y^1tV > -;i/ (966 mg, 32 %) 

/V— O 

r 

10 'H NMR (CDC 1 3 ) 5 7.05 (1H, d, J = 16.4 Hz), 7.37-7.48 (5H, m), 7.58-7.62 
(2H, m), 7.81 (1H, d, J = 16.4 Hz), 7.84-7.85 (1H, m) ppm 
IR (KBr) y 1535, 1260, 974, 756 cm" 1 
HPLC (220 nm) mS. 100 % (§M14,92^) 
MS (APCI+, m/e) 300 (M+l) 

44—45 <DikGm&&J&Lfr 0 

$J 44 

5-7* □ ^E-2- [ (E) -2- [4- (hU7MU^ J-)V) 7 x -JW If^JW ^ > V^+if V 

20 HPLC (220 nm) US. 99 * (G^Bf ffi 5. 17 #) 
MS (APCI+, m/e) 368 (M+l) 
45 

5- yDt-2-[(E)-2-(2,4-v7;i/^D7x-;WXx-JW^>y^i+V-;i/ 
HPLC (220 nm) fflM 97 X (&J$R#fS 5. 04 ft) 

25 MS (APCI+, m/e) 336 (M+l) 

46 

6- ya^-2-(3-^^7x-;W-lH--r 5 ^V[4, 5-b] h° 'J >?> 
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HPLC (220 nm) MS 100 % (fttfftlH 3. 20 #) 
MS (ESI+, m/e) 288 (M+l) 
47 

2 ( 3-v75/-5-^D^h°U^> m%M\Oft&®) (1.13 g) , 
5 (997 mg) , ^v^b'J> (24 ml) 120 tr? 2 B#Kj&># 

Itmx^lz-xh^t F077> (3:1, v/v) TiHJLfc, WM£zK&, » 
(MgS0 4 ) M£MM£U *SB£»BbT, 6-^n^-2-(3-Xh^S/^x 

-;!/)-lH-^5^V[4,5-b]bf»J^> (978 mg, 51 %) £f#fc 0 
10 'H NMR (DMS0-d 6 ) 6 1.39 (3H, t, J = 7.0 Hz), 4.14 (2H, q, J = 7.0 Hz), 

7.08-7.12 (1H, m), 7.47 (1H, t, J = 8.2 Hz), 7.78-7. 82 (2H, m), 8.26 (1H, 

s), 8.41 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 2973, 1491, 1262 cm" 1 

HPLC (220 nm) MS 100 % (&#R#Pb1 3. 42 #) 
15 MS (ESI+, m/e) 318 (M+l) 

tts^t/K t lt##m i <Dit&<y>it&m<D%)v#>&$:m£.mnv, ###147 
(DjjmzmcTMTom^m 48~so (Dit^m^^vtc. 

##M 48 

* 

6-7* D ; E-2-(3-7 0 P^>' 7xn;W-lH-f 5 ^V[4, 5-b] tf U P> 
20 HPLC (220 nm) MS 100 % O^Rt^ 3. 71 #) 
MS (ESI+, m/e) 332 (M+l) 
##M 49 

6- 7* D ^E-2- (3--T yyp^>'7x -1H--T 5 W [4, 5-b] t: U i? > 
HPLC (220 nm) MS 100 % (^B^l 3. 59 #) 
25 MS (ESI+, m/e) 332 (M+l) 

50 

6-7*n^-2-(3-7h^v7x^;W-lH-^ 5^^/[4, 5-b] tf U P> 
HPLC (220 nm) MS 100 % mftmffl 3. 98 #) 
MS (ESI+, m/e) 346 (M+l) 
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5 1 

6-7 □ (4-* h^>-3-*5MWS >>>;!/) -lH--f 5 [4, 5-b] tf U v> 
HPLC (220 nm) MS 98 I (ft&ftM 3. 03 #) 
MS CAPCI+, m/e) 332 (M+l) 

©£&K¥CT^T©##M 52-58 ©ft^S'&fiJSL/fc. 
###J 52 

6-^n^-2-[3-(A^^^^)7x-;W-lH-<5^/[4 t 5- b ] t fij^ > 
HPLC (220 nm) MS 100 X (&&P#|1B 4. 46 #) 
MS (APCI+, m/e) 374 (M+l) 
###J 53 

6-^ D [3- JI/t =^^» 7 ir )W - IH-f 5 ^1/ [4, 5-b] t! U S?> 
HPLC (220 nm) WM 100 X (^^13.78^) 
MS (APCI+, m/e) 344 (M+l) 
54 

6-7*D ; E-2-[3-(3-^^;i/y h+>0 7x-;W-lH--T 5 ^V[4, 5-b] tf »J >?> 
HPLC (220 nm) MS 100 X (#J$I$H 4. 48 
MS (APCI+, m/e) 360 (M+l) 
##M 55 

6-^D^E-2- [3- (*:*"<>^;fc*-* $/) 7 x~;W -1H--T 5 ^V[4, 5-b] t° U v> 
HPLC (220 nm) MS 99 X ($?t«4.24#) 
MS (APCI+, m/e) 360 (M+l) 
##M 56 

6-^Ot-2-[3-(y^ DA^>/JM h*>/) 7x-;W-lH-T 5 ^V[4, 5-b] t°U v 5 
> 

HPLC (220 nm) MS 100 X (§W14.50^) 
MS (APC1+, m/e) 386 (M+l) 



WO 03/045929 PCT/JP02/12264 

69 

#%0S 57 

6-7'n^E-2-[3-(v^ uiyrfrttz/) 7x-;W-lH-'f 5^/[4, 5-b] tf'J 
HPLC (220 nm) MS 99 X (§^13.96^) 
MS (APCI+, m/e) 358 01+1) 
5 58 

6-7'Dt-2-[3-(2-7i^Jl/X h*v) 7x-;i/]-lH-'T 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) tfift 97 X (fiHf BSBH. 1 1 
MS (APCI+, m/e) 394 (M+l) 

##M 59 

6-7*n ^E-2- (3-XfjV7x-jW -1H--T 5 [4, 5-b] tf U ~J> 
HPLC (220 nm) ijS&S 95 % <MW^ 3. 47 ft) 
MS (APCI+, m/e) 302 (M+l) 

60-66 <Dfc&W%&!&LtCo 

60 

5-7nt-2-(3-^ h=l 1 '>7xz;W^> i /t^y-Jl/ 

HPLC (220 nm) 16^98 % (#i#l$|HH. 82 #) 
20 MS (ESI+, m/e) 304 (M+l) 

61 

5-7* O [ (E) -2- (4-7 DD7i If-Jl/] ^ > s /ttW~)V 
HPLC (220 nm) M^lOO X (fif#l$|!B 5. 21 #) 
MS (ESI+, m/e) 334 (M+l) 
25 62 

5-70^-2- [(E) -2- (3-7;M-a 7x~;w if-JW ^ >^^7-;i/ 

HPLC (220 nm) fcfiSnOO X (^f^l 4. 95 #) 
MS (ESI+, m/e) 318 (M+l) 
63 
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5-^Ot-2- [ (B) -2- (2-7 U V x ~ )V) If-iW ^ >Vtt*}- 
HPLC (220 nm) 99 X (&£H^ 5. 04 #) 
MS (ESI+, m/e) 318 01+ 1) 
##09 64 

5 5-7^-2- [ (E) -2- (3,4-^OD7l -JlO Xf-JW ^ > ;P 
HPLC (220 nm) 98 X (&^TO5.45#) 
MS (ESI+, m/e) 370 01+ 1) 
##M 65 

5-7*Dt-2- [ (E) -2- (4-^ x If-JW ^l/^^A-JV 

10 HPLC (220 nm) mM 99 % (fiH#B#M 5. 19 #) 
MS (ESI+, m/e) 314 01+ 1) 
##09 66 

5-7*Ot-2-[(E)-2-[3-(hU7MD^h+>/)7x -jW If-JW ^ > V^^i+ 

15 HPLC (220 nm) « 100 % (ftjtHSISI 5. 24 
MS (ESI+, m/e) 384 (M+l) 
##09 67 

EBMb— U> (2.27 g) £*^>7Jl/3ft>m (8 ml) ICiJD*., 120 "C"C 1 fl#H 
*>*fflifT*«P*"ttfc. ^©^(C, 2 75/-5-7*n ; E7i/-^ (1.50 g) t 
20 HDD7i-;i/St (1.36 g) 100 W I m?$fr%ni?t£'&, KfoM 

HD77> (3:1, v/v) -ettfctSLfeo fii§7jcE (MgS0 4 ) 

;i/-^i+> (i : 4, v/v) T-mmT%mft&ffifcmmvTnznz>i&&zimt.L 

25 T, 6-70^-2- (4-^7 n D^>yJW^>^Wy-Jl/ (1.83 g, 71 J5) 

'H NMR (CDClj) 5 4.22 (2H 5 s), 7.32 (4H, s), 7.43 (1H, dd, J = 8. 4, 1.4 

Hz), 7.55 (1H, d, J = 8.4 Hz), 7.64 (1H, d, J = 1.8 Hz) ppm 

IR (KBr) v 1564, 1493, 1424 cnf' 

HPLC (220 nm) mM 99 % (ftJSffHH 4. 76 ft) 
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MS (APCI+, m/e) 322 (M+l) 

(D0%M 68-72 <D{k&m*&J&LTco 
##M 68 

5 6-^D^-2-[(E)-2-7x~;i/x^-;i/]^>y^-^ity-;i/ 

HPLC (220 nm) fcfcg 100 % (&f#W 4. 97 #) 
MS (APCI+, m/e) 300 (Mil) 
##011 69 

6-70^-2- [ (E) -2- (2, 4-i?7;l/^ U 7x"JW Xf^iW ^>^7-J|/ 
10 HPLC (220 nm) HfcS 99 % (^jfRt^ 5. 10 #) 

* 

MS (APCI+, m/e) 336 (M+l) 
70 

6-7P^-2-C(E)-2-(2-7;i/^n7xx;u)x^-;w^>y^iJ-i/-;i/ 

HPLC (220 nm) m& 99 % ($j^R#M 5. 07 #) 
15 MS (APCI+, m/e) 318 (M+l) 

71 

6-^0^-2- [ (E) -2- [4- ( h U 7 )\slr u * ^-)V) 7i-JW x^ x ;W ^> VttW 

-)V 

HPLC (220 nm) IfSfc^ 100 % (#y#P#M 5. 22 ft) 
20 MS (APCI+, m/e) 368 (M+l) 

72 

6-7n : e-2-(2-7xx;i/x^;W^>y^iJ-y-;P 

HPLC (220 nm) 97 % Rf 4. 70 #) 
MS (APCI+, m/e) 302 (M+l) 

25 m^ntLxmmi 1 o^mt^motDv^ym^mMM^. 2 

<D#&WDT^T©##0!| 73—82 <Dfc£rm*&l&VtZo 
##fd 73 

6-7*P ; E-2-(2 ) 3-vh Hd-1,4-^>V*v^^->>-6-1';1/)-1H— ( ^V*[4,5-b] 
k°Uv> 
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HPLC (220 nm) « 100 3! (&& P#W 2. 92 #) 
MS (APCH, m/e) 332 (M+l) 
###1 74 

6-yD^-2-(2-hf U i?—Ad-UM 5^/[4, 5-b] h?U $?> 
5 HPLC (220 nm) mm 83 % (Ummm 3. 05 5» 
MS (APCH, m/e) 275 (M+l) 
###J 75 

6-^D*-2-(3-7;i/^-0 7x-;W-lH--r $^/[4, 5-b] h! U v> ' 
HPLC (220 nm) fljgg 99 X (&&0#F^ 3. 34 #) 
10 MS (APCH, m/e) 292 (M+l) 

76 

6-7n^-2-(2-7;ktP7x-Jl/)-lH-^5^V[4, 5-b] t°U v> 
HPLC (220 nm) mm 94 X (&&P#Fsl3.12#) 
MS (APCH, m/e) 292 (M+l) 
15 #^#0 77 

6-7* P -2- (4- 7MD7i ~ ;!/) -1H-- f 5 [4, 5-b] h° U v > 
HPLC (220 nm) ^89 % (^TO 3. 15 #) 
MS (APCH, m/e) 292 (M+l) 

■ 

78 

20 3-(6-7*D^-lH--r ^V[4, 5-b] k° U S> >-2-T ;i/) ^ > V ~ h U JU 
HPLC (220 nm) mS. 83 « (ffi&ffi^ 3. 29 #) 
MS (APCH, m/e) 299 (M+l) 
###1 79 

6-7* D t-2- (3- 7 ;M" O -4- ^ h * v 7 x - )V) -1 H-f 5 [4, 5-b] tf U v > 
25 HPLC (220 nm) mm 82 % (&J$M 3. 23 #) 
MS (APCH, m/e) 322 (M+l) 
##M 80 

N-(3-(6-7nqB-lH-< 5 ^7 [4, 5-b] tf 'J y>-2-^JW7i^)-N, N-vpWUT 
5> 
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HPLC (220 nm) MS 99 % (fi8#B#R8 2. 59 #) 
MS (APCI+, m/e) 317 01+ 1) 
##$J 8 J 

6-^p^-2-(3-(l-tfp U 7xn;i/)-lH-'f [4, 5-b] tf U^> 

5 HPLC (220 nm) MS 96 X i&Wmffl 3. 35 5+) 
MS (APCI+, m/e) 343 01+ 1) 
82 

t-2- (3HE;U* U / 7xn;»-lH--r $ [4, 5-b] kf U i» 
HPLC (220 nm) MS 97 % (SWIM 2. 96 #) 
10 MS (APCI+, m/e) 359 01+ 1) 

##M 14 <7)^2£icWTOT<Z)##M 83-85 <EKb£tl££-/&L£. 
SM£0H 83 

6-yp^E-2-(2-(3-^ h^v'7xn;i/)X^;i/)-lH--r 5^1/ [4, 5-b] tTU 2» 
15 HPLC (220 nm) MS 97 X («gfW 2. 90 #) 
MS (ACPI+, m/e) 332 (M+l) 
###J 84 

6-^P'^E-2-(2-(2-^ h+yyx^Wx^W-lH-f 5^/[4, 5-b] t°U> ? > 
, HPLC (220 nm) MS 100 % (#J#P#W 2. 89 #) 
20 MS (ACPI+, m/e) 332 (M+l) 

##$J 85 

6-7*Dt-2-(2-(4-^ h*->7x-;i')X^;W-lH~l' S^/[4, 5-b] tf'J> ? > 
HPLC (220 nm) MS 98 X ({£&« 2. 87 
MS (ACPI+, m/e) 332 (M+l) 

(Dfimzmvx&rFo&zm 86 — in ©^ti^^tfe. 

86 

6-7 P *-2- (3- (2-* f> * ->i h ^ ~» y x-)W -1H — T 5 *V [4, 5-b] tf U v 5 > 
HPLC (220 nm) MS 83 % (fiHWfrM 3. 10 30 
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MS (ACPH, m/e) 348 (Mil) 
87 

6-7*P ; E-2-(4-(2-^ h*vX h*$/) 7xX;!/)-lH-^ 5 7VC4, 5-b] tf >J v> 
HPLC (220 nm) |>£^ 93 % (&&M 2. 87 #) 
5 MS (ACPH, m/e) 348 (M+l) 
###J 88 

6-7* P ^-2- (3- ( h U 7 )V* P * W 7 x - ; W -1 H-f 5 TV [4, 5-b] tf U v> > 
HPLC (220 nm) #£^100 % (&JWfH 3. 86 #) 
MS (ACPH, m/e) 342 (M+l) 

« 

10 #5£0!l89 

6-7p ^E-2- (3- U ^;i/7;i/^ - ;W 7 x x;l/) -1RW 5 ^7 [4, 5-b] k° U v > 

HPLC (220 nm) 99 * (G^RtH 3. 01 ft) 
MS (ACPH, m/e) 352 (M+l) 
90 

1 5 6-7D ^-2- (5-^ ^-3-7 x x;W4-^ 7 :fr*UV U )V) -1H--T 5 7*7 [4, 5-b] tf 
•>7> 

HPLC (220 nm) ffl,& 100 * OS^R^ 3. 52 ft) 

MS (ACPH, m/e) 355 (M+l) 

##M91 

20 6-7P ; E-2-(2-(4-7Dn7x-;WX^;i/)-lH--r 5^/[4,5-b] t? U V> 
HPLC (220 nm) ffijg 97 * (&&f$^ 3. 19 #) 
MS (ACPH, m/e) 336 (M+l) 
#%#] 92 

6-7 □ ^-2- (2- (2- 7 P □ 7 x -;|/) X^;W -lH-f 5 TV [4, 5-b] h° U ~7 > 
25 HPLC (220 nm) fcfcg 100 % (£&#Pf ffl 3. 19 #) 
MS (ACPH, m/e) 336 (M+l) 
###J 93 

6-7 P (2- (4-^f;i/7i x;i/) J.^)V)-m-^ 5 7V [4, 5-b] h° >J V > 
HPLC (220 nm) fflM 99 X (##B#|i8 3. 07 #) 
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MS (ACPH, m/e) 316 (M+l) 
#^#1 94 

6-7n^-2-(2-(3, 4-^ □D7x-;0X^)-lH--f 5^V[4, 5-b] tf D v> 

* 

HPLC (220 nm) MS 88 % (UWmm 3. 43 ft) 
5 MS (ACPH, m/e) 371 (M+l) 
##01J 95 

. 4-(2-(6-fu^-m--( syy [4, 5-b] tf u v>-2--r;Wx5S>i/M>y- h u ;i/ 

HPLC (220 nm) MS 97 !S ($&M 2. 83 ft) 
MS (ACPH, m/e) 327 (M+l) 
10 #5f$|96 

6-7*D^E-2-(2-(4-( h »J 7)WU*?)V) 7xX;»X3^)-lH--r $ *V[4, 5-b] 

HPLC (220 nm) MS 100 X 3. 38 ft) 

MS (ACPH, m/e) 370. (M+l) 

» 

15 ##09 97 

* -2- (2- 7 x x;i> ^ o y D tr; W -1 5 ^/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 98 % (&ff ffi^ 3. 05 ft) 
. MS (ACPH, m/e) 314 (M+l) 
#*rM 98 

20 6-7o^-2-(2-(4-7;P:*P7xXJ»X3^)-lH->f 5 yVii, 5-b] tf U S>> 
HPLC (220 nm) MS 100 % (&#P#p B 1 2. 95 ft) 
MS (ACPH, m/e) 320 (M+l) 
##01 99 

6-^D ; E-2-(2-(M V7D tf;P7x^;Wx^;W-lH->f 5^V[4, 5-b] tf U 5?> 
25 HPLC (220 nm) MS 100 % (ftftftffl 3. 46 ft) 
MS (ACPH, m/e) 344 (M+l) 
###ij -1 00 

6-7*D^E-2-(2-(2-^Xx;V)X5 L ^)-lH--r 5^VI4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (ft^WI 2. 77 ft) 
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MS (ACPH, m/e) 308 (Mil) 
##08101 

■ 

6-^P^-2-(2-(4-- hD7x-;l/)I3\/»-lH-f $^/[4, 5-b] tf U v> 
HPLC (220 nm) ijSfcg 99 X (&&R#^ 3. 00 ft) 
5 MS (ACPH, m/e) 347 (M+l) 

102 

6-^0^-2- (2- (4-1 h^yy x - )V) X?;W -1H— T $ ^7* [4, 5-b] t? U 5? > 
HPLC (220 nm) fcfiglOO X (.Umtifffi 3. 07 #) 
MS (ACPH, m/e) 346 (M+l) 
1 0 1 03 

6-yot-2-(2-7i"J^a t:;i/)-lH-< 5^/[4, 5-b] bf U i?> 
HPLC (220 nm) ffift 100 X (UWmffl 2. 96 ft) 
MS (ACPH, m/e) 31.6 (M+l) 
##M 1 04 

■ 

15 6-7 D qE-2- (5-7 x ~ y ?■)],) -lH-^T 5 y V [4, 5-b] t? U v > 
HPLC (220 nm) M^lOO X (ft&ttffl 3. 37 #) 
MS (ACPH, m/e) 344 (M+l) 
105 

2- ( (i s) -l - (6-7 □ t-iH-r 5 9V [4, 5-b] tr u v >-2--r ;w -2- 7 x - ;px^ ;w - 
20 iH-ry-r >F-;i/-i,3(2H)->?^> 

HPLC (220 nm) $gg96 X (ftftttlHI 3. 87 &) 
MS (ACPH, m/e) 447 (M+l) 
106 

6-7*D^-2-(2-(4-7h+v7xx;Wx^;W-iH-<5yy*[4,5-b]tfU> ? > 

25 HPLC (220 nm) *fi& 99 X (^^fK 3. 53 #) 
MS (ACPH, m/e) 374 (M+l) 
##0fl 107 

6-7P^-2-(2-(3, 4, 5- h U ;* h^v7xx;Wx5=-;W-lH-T 5 ^V[4, 5-b] tf U 
v> 
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HPLC (220 nm) MS 97 % (fiS#l?flW 2. 74 ^) 
MS (ACP1+, m/e) 392 (M+l) 
108 

6-7 D t-2- (2- (3-^DD7i x;W X^;W -1H— f 5 W [4, 5-b] tf U V > 
5 HPLC (220 nm) MS 100 X (#&B# PbI 3. 19 #) 
MS (ACPI+, m/e) 336 (M+l) 
###1 109 

6-^D€-2-(3-(2, 2, 2- h U 7M'PI h*:» 7xX;W-lH--f 5 7V[4, 5-b] h° 

10 HPLC (220 nm) MS 92 % (Um$m 3. 77 #) 
MS (ACPI+, m/e) 372 (M+l) 
##09110 

6-7 D t-2- (3-f V7°P#^y-2-^ ~)V) -1H--T 5 TV [4, 5-b] If U 5? > 
HPLC (220 nm) MS 99 % Cfiy#l$IW 3. 53 #) 
15 MS . (ACPI+, m/e) 346 (M+l) 
##09111 

6-70^-2- (2- (4— f 7 707j?^r ->7 x-JW X3S>W -1H-- f 5 TV [4, 5-b] tf U 5> 
> 

HPLC (220 nm) MS 99 X ({$&R$ffl 3. 22 #) 
20 MS (ACPI+, m/e) 360 (M+l) 
##$1 1 1 2 

6-^PD-3-XhD-2-t:'j> ? >T5> (2.0 g) , 7xX;M?D>Hi (2.1 g) , 
fb7^(hU7x-J^7^»A7y t )A(0) (1.3 g) , 2 MRK^-MI 
7AM (35 ml) , hJl/X> (40 ml) , fh7th*D77> (20 ml) ©g-B" 

25 ^&T;prf>^4' 90 nmm^u^fz^ sti5 i JV-fh7kHn7 

(3: i, v/v) t*t^si/&. (Mgso 4 ) mm*® 

JE@*U ^^iiUbT, 3-XhD-6-7xX;V-2-tfU^>75> (1.3 g, 
53 %) 
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* 

'H NMR (CDC1 3 ) 6 7.20 (1H, d, J = 8.4 Hz), 7.49-7.54 (3H, m), 8.00-8.05 
(2H, m), 8.49 (1H, d, J = 8.4 Hz) ppm 
IR (KBr) v 3501, 3382, 1617, 1586, 1578, 1271, 1244 cm-' 
HPLC (220 nm) m& 97 % (UWmm 3. 86 ft) 
5 MS (ESI, m/e) 216 (MH) 
###0113 

3-n hD-6-7x-)I/-2-k°U^>7S> (###| 1 1 2 <£K[^#j) (0.8 g) , «fc 
(1.3 g) , (7 ml) ©«$i£«U ftjgR (3 ml) ^SSTLfc. 

iTiiTi, SfiTfio^iw, so ict? 50 ^m^frfiiffc. sj^s-a-fts^fcica^ 

10 8 N *gMfc±HJ£A»^T?*5ftlLT* ifX^-rh7tFD77> (3:1, 

v/v) Tttttsbfc wt/n-t^-r hzm^Tmnisfc.) . 

(MgS0 4 ) aiHS£«JEEe*U M^lllt, 6-7iZJH, 3-tfU v>v 
75 y (0.7 g, 99 X) Zmtco 

'H NMR (CDC 1 3 ) 6 3. 00-3.60 (2H, broad s), 4.00-4.60 (2H, broad s), 6.95 
15 (1H, d, J = 8.0 Hz), 7.09 (1H, d, J - 8. 0 Hz), 7.22-7.41 (3H, m), 7.87 

(2H, d, J = 7. 2 Hz) ppm 

IR (KBr) v 3337, 1622, 1470, 754, 696 cm' 1 

HPLC (220 nm) MM 99 X (&&I$NI 2. 31 ft) 

MS (ESI, m/e) 186 (M+l) 
20 ##09114 

6-^DD-3-- hP-2-tl'J> ? >75> (1.2 g) , 7x/~;P (3. 1 g) , -jr h 
h+v'K (0.4 g) £Y±h—hV)V (20 ml) iZffiBV. nmmnmM 

filSM, WSk (MgS0 4 ) »iSES«£ES*lyfc. SfftSJ/'JA^Jb? 
25 A^07h^77^H:#U fit&X3\>U-Mi-iJ-> (1:10, v/v) T^tBT^ 
H#£®Ei8ffilvT#Stt£i|iNI&»#bT* 3-- hP-6-7xy^^-2-h°Uv 
>75> (1.1 g, 66 %) &ntc„ 

'H NMR (CDC 1 3 ) 6 6.27 (1H, d, J = 9.0 Hz), 7.10-7.46 (7H, m), 8.41 (2H, d, 
J - 9.0 Hz) ppm 
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IR (KBr) v 3372, 1620, 1447, 1250 cm" 1 
HPLC (220 nm) 98 % (#*#B#P B 1 3. 84 
MS (ESI, m/e) 232 (M+l) 
115 

5 3-- hP-6-7x7^->-2-lfU y>75> (##$J 1 1 4 (Dik^W) (0.1 g) , 

n=7W2±-$m do mg) (2 mo omnm^mn.^r . mux- 

lommftZM^rc, s*»&«3iiu ^m^m&mmvrco mmz^vti 

WD7h^77^-l:#U Mx^;1/-a.^u-> (1:1, v/v) TM« 
M^MJEEMbT, 6-7xy^^-2,3-bfU> 5 >^75> (0.06 g, 59 %) 
10 fc. 

'H NMR (CDC1 3 ) 5 2. 50-3. 00 (2H, broad s), 4.00-4.50 (2H, broad s), 6.12 
(1H, d, J = 8. 1 Hz), 6.93 (1H, d, J = 8. 1 Hz), 7. 02-7.20 (3H, m), 7.29- 
7.36 (2H, m) ppm 

IR (KBr) v 3328, 1622, 1591, 1464, 1238, 693 cm' 1 
15 HPLC (220 nm) 90 % (U&mTM 2. 31 #) 
MS (ESI, m/e) 202 (M+l) 
1 

6-^D^&-2-(3-p< f^y7x-JW-lH5^/[4, 5-b] tf U i?> (###) 2 CD . 
it&m (21.3 g) , 7oc-;i//J?P>^ (22.2 g) , x h ( h U 7i^Jl/* 

20 »/\°^v^A(0) (7.60 g) , 2 U $m-f h V V &mWi (175 ml) , 

X> (525 ml) , rh7tH077> (175 ml) (DU^^7 )Vd >mH*¥ 
•90 £ C-e24fltW«ifTc^ ffil^-fh7tHU77> (3:1, v/v) £: 

7K{i7>@3L^o «B£*^ ^ (Mgso 4 ) mmms£^L, m&*m& 

UT> 2-(3-^ h^v7x^;i/)-6-7x-;i/-lH--r5^V[4,5-b]h:U^> (14.0 
25 g, 66%) £#fc 0 ^DD^A-/^;-MDSSI. 

'H NMR (DMS0-d 6 ) 6 3.89 (3H, s), 7.09-7.14 (1H, m), 7.36-7.56 (4H, m), 
7.75-7.88 (4H, m), 8.30 (1H, s), 8.66 (1H, s) ppm 
IR (KBr) v 3098, 1489, 1267, 1055 cm"' 
HPLC (220 nm) mM. 100 % ({^M 3. 05 #) 
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MS CAPCI+, m/e) 302 (M+l) 

ft 

5 w&m 2 

2- (1 , 3-^ >Vyt^ V -;i/-5-f ; W -6- 7 x XJM H-f 5 ^1/ [4, 5-b] tf U v 7 
HPLC (220 nm) MS 99 « 2. 82 #) 

MS (ESI+, m/e) 316 (M+l) 
«#J3 

10 2-(3-^DD7x n;i/) -6- 7 x n;i/-lH--f 5 TV [4, 5-b] tf U '7 7 
HPLC (220 nm) MS 94 X («jt^P B 1 3. 20 #) 
MS (ESI+, m/e) 306 (M+l) 

* 

^ffi^tJ 4 

6-7x~;i/-2-[4-( h U 7;i/^U^ b=lr7) 7x~;i/]-lH— T 5 7V[4, 5-b] tf U '7 
15 > 

HPLC (220 nm) MS 93 X (&j$M 3. 39 #) 

MS (ESI+, m/e) 356 (M+l) 

M^J5 

2-(5-^?;i/-2-^X-;W-6-7x-;i/-lH-f 5 TV [4, 5-b] k°U -77 
20 HPLC (220 nm) MS 93 3! O&if TO 3. 33 #) 
MS (ESI+, m/e) 292 (M+l) 

2- (4-* h =^>/^ > >?;u) -6-7 x -;i/-lH-< 5 7*7 [4, 5-b] k° U -7 > 
HPLC (220 nm) MS 86 % (Ummm 2. 82 #) 
25 MS (ESI+, m/e) 316 (M+l) 

MMM1 

2- (2—77 n^>^;UX5 1 ;i/)-6-7xn^-lH— f 5 7*7 [4, 5-b] tf >J 77 
HPLC (220 nm) MS 94 % (&&mm 3. 03 #) 
MS (ESI+, m/e) 292 (M+l) 



» 
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■ 

mmm 8 

6- (2-7M0 7 x^JW -2- (2-^ h ^^71^) -lH-f 5 7*7 [4, 5-b] tf U $» 
HPLC (220 nm) MS 96 % (fia^^KJ 2. 95 #) 
MS (APCI+, m/e) 320 (M+l) 
5 MM 9 

6-(2-7J^D7 x-JW-2- (4-^ h^'>7xn;i/)-lH-T 5 ^/[4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 % (#j5l$|Sj 2. 89 ft) 
MS (APCI+, m/e) 320 .(M+l) 
M#I10 

10 2- (1 , 3-^ > V -;U-5--f ; i/) -6- (2- 7Mn7i -1 H--f 5 7* 7 [4, 5- 

■ 

b] t!U5?> 

HPLC (220 nm) MS 99 X (ftftttM 2. 89 ft) 
MS (APCI+, m/e) 334 (M+l) 

mmm 1 1 

15 2- (3-# D D 7.x-;W-6-(2-7;i/^n7xn;W-lH--f a^/[4, 5-b] tf U 5» 
HPLC (220 nm) MS 99 % (GU#B#|S 3. 35 &) 
MS (APCI+, m/e) 324 (M+l) 
iWll 1 2 

6- (l-7)]/Hr U 7x~;i/) -2- [4- ( h U 7;i/^ P J* h * V) 7 x~;W -lH-f 5 7V 
20 [4,5-b]tfU~7> 

HPLC (220 nm) MS 100 X (ftft&PQ 3. 52 #) 
MS (APCI+, m/e) 374 (M+l) 
13 

6- (2-7 Jl/* □ 7 x n;W -2- (5-^f;M-5 1 I-;W -1H-- T 5 7V [4, 5-b] t! U > J > 
25 HPLC (220 nm) MS 99 X (^JtW 2. 95 #) 
MS (APCI+, m/e) 310 (M+l) 
»J 14 

6-(2-7^07x -JI/) -2- (4-^ h * > 5?; W -lH-f 5 7V [4, 5-b] tf U V > 
HPLC (220 nm) MS 99 % (ftftftlRJ 2. 87 #) 



WO 03/045929 



PCT/JP02/12264 



82 



MS (APCI+, m/e) 334 (M+l) 

mmm 1 5 

2-(2->^n^>^;i/xg l ;W-6-(2-7;^o7xr.;W-iH-r$^V[4 > 5-b] tf u 

vy 

5 HPLC (220 nm) US. 99 % (UWftfH 3. 08 
MS (APCI+, m/e) 310 (M+l) 
^MM 16 

6- (2-7 JM- P 7 x - )V) -2- (7 x J * =y * - 1H-- f 5 ^V* [4, 5-b] tf U v > 
HPLC (220 nm) ffl& 100 * (&j#P#R3 3. 11 #) 
10 MS (APCI+, m/e) 320 (M+l) 

17 

2- (2-* h * v 7 x ~)V) -6- (1 -7" 7 9^1/) -1H— f $ 7V [4, 5-b] tf U > 
HPLC (220 nm) $£g 98 X (#3$!^ 3. 23 #) 
MS (APCI+, m/e) 352 (M+l) 

15 t&m is 

2-(3-^h+y7x-;W-6-(l-t7 T)V) - 1 5 *V [4, 5-b] tf U -J > 
HPLC (220 nm) MS 100 X (#&I$IB1 3. 30 #) 
MS (APCI+, m/e) 352 (M+l) 
H«J 19 

20 2-(4-* h+>'7x-Jl/)-6-(l-^75 1 ;W-lH-r5W[4,5-b]tfU> f > 
HPLC (220 nm) MS 99 X («iPIFl3.17^) 
MS (APCI+, m/e) 352 (M+l) 
III 20 

2-0, 3-^>7v^y-;i/-5-^;i/)-6-(i-^-7^;i/)-iH-r 5 ^7 [4, 5-b] tf u V 
25 y 

HPLC (220 nm) MS 100 % (fiy#l$(H 3. 18#) 
MS (APC1+, m/e) 366 (M+l) 
»0iJ 21 

2- (3- 7 □ O 7 x ~)V) -6- (1-7- b J-)V)-m-^ 5 TV [4, 5-b] tf U v > 
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* 

83 

HPLC (220 nm) MS 91' X (fiaW&W 3. 60 #) 
MS (APCI+, m/e) 356 (M+l) 

* 

22 

6-(i-^-7^;0-2-C4-( h U y)V*u* h^v-) 7xn;W-lH--T 5^/[4, 5-b] tf 

5 U$?> 

HPLC (220 nm) MS 99 % ($mWA 3. 73 ft) 
MS (APCI+, m/e) 406 (M+l) 
23 

2- (5-* J-yV-l-J-JL-lV) -6- (1-^7 -1H 5 7V [4, 5-b] h? LJ 5? > 
10 HPLC (220 nm) MS 97 % (UWmffl 3. 24 #) . 
MS (APCI+, m/e) 342 (M+l) 
* 24 

2- (4-* h^^>^;W-6-(l-^-7^;i/)-lH-1'a^V[4, 5-b] tf Vi?> 
HPLC (220 nm) MS 98 % (&3tP#ita 3. 1 6 #) 
15 MS (APCI+, m/e) 366 (M+l) 

mmm 25 

2- (2-5/0 0^>^X^;W-6-(l-^7^;i/)-lH-f 5 7V[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 % («J#NfF^ 3. 33 #) 
MS (APCI+, m/e) 342 (M+l) 
20 m&M 26 

2-(2-^ h^->7xn;W-6-(3-^ h^e/7x-;W-lH--f5^7 , [4,5-b]tfU> J > 
HPLC (220 nm) MS 100 X ({&^Rf HQ 2. 96 #) 
MS (APCI+, m/e) 332 (M+l) 
27 

25 6- (3-* h*i/7x-;»-2-(4-* h*5/7xn;i/)-lH-f 57V[4,5-b] tf U v> 
HPLC (220 nm) MS 90 % (ft$l$ffl 2. 91 #) 
MS (APCI+, m/e) 332 (M+l) 
USStfiJ 28 

2- (3-7 PD 7x-;W-6-(3-^ h^v7x-;W-lH--T 5 7VU, 5-b] tf 'J 
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84 

HPLC (220 nm) ffi£E91 X (fiH#P#W 3. 28 #) 
MS (APCI+, m/e) 336 (M+l) 
29 

2- (4-* h + v^>>MI/)-6-(3-^ h^rv7x-;W-lH--l'S^/[4, 5-b] h°U^> 
5 HPLC (220 Dm) ffl.& 94 % (&&M 2. 90 #) 
MS (APCI+, m/e) 346 (M+l) 

mmm 30 

2, 6-tf 7. (3-* h^->7xn;i/)-lH--f = ^l/[4, 5-b] tf U >?> 
HPLC (220 nm) MS 100 X (ffiJSISIB! 3. 01 
10 MS (APC1+, m/e) 332 (M+l) 

31 

2- (i , 3-^ >y v^y-;i/-5--f ;i/)-6- (3-* h+->7x-;u) -m--r 5 ^/[4, 5- 

b]tf 

HPLC (220 nm) ffi.& 80 X (&££R#Fb1 2. 91 #) 
15 MS (APCI+, m/e) 346 (M+l) 

mmm 32 

6- (3-* h^y7x-JW -2- [4- (h'j7Mn^ h+y)7 x-JW-lH-f 5 
[4, 5-b] tf U 5? > 

HPLC (220 nm) $&£S81 X (fiWR#IH) 3. 45 #) 
20 MS (APCI+, m/e) 386 (M+l) 

»J 33 

2- (2-/h+y7 x - )V) -6- [3- (h'j7MD^ 7xZ;W -lH-f 5 ^/ 
[4, 5-b] h° U7> 

HPLC (220 nm) ffiM 99 X (Qmftffl 3. 29 #) 
25 MS (APCI+, m/e) 370 (M+l) 

* 

2-(3-/h^y7i-JW -6- [3- ( h U □ * ^;i/) 7 x - ;W -1H — f 5 W 
[4,5-b] t°Uv> 

HPLC (220 nm) MS 100 X (ftftttlH) 3. 39 #) 
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■ 

85 

MS (APCI+, m/e) 370 01+ 1) 
$mW 35 

2- (4-/ h^i/7xr;V)-6-[3-(h >J 7Mn^?JW7i^W-lH-r5^; 
[4, 5-b] fcf U 3? > 
5 HPLC (220 nm) MS 96 X (^TO 3. 25 ft) 
MS (APCI+, m/e) 370 01+ 1) 
«#I36 

2- (1 , 3-^> v /^t^V-JW5-f ;W -6- [3- ( MI O ^ 7 x-JW -1H- 
f S7V[4, 5-b]fcfU> ? > 
10 HPLC (220 nm) MS 85 X (ftftl&M 3. 27 ft) 
MS (APCI+, m/e) 384 01+ 1) 

nnm 37 

2- (3-7 □ D 7 x n )V) -6- [3- ( h U 7 n ^ ^U) 7 i-JW -lH-f =• TV [4, 5- 
b]tf'Jv> 

15 HPLC (220 nm) 92 % (^Jt^ 3. 73 #) 
MS (APCI+, m/e) 374 (M+l) 

mnm 38 

2- [4- ( h U 7 D * h * 7 x rjtf -6- [3- (h'J7Mn^ 7 x - jH - 
1H-- T 5 TV [4, 5-b]bfUv ? > 
20 HPLC (220 nm) 92 X (ftftttN 3. 85 ft) 
MS (APCI+, m/e) 424 (M+l) 
MMM 39 

2- (5-* 5 i ;W2-5 1 Xn;i/) -6- [3- (h'J7Mo^ 7 x -1H-- T $ TV 
[4, 5-b]tf'J> ? > 
25 HPLC (220 nm) 93 % (#J#f$W 3. 35 #) 
MS (APCI+, m/e) 360 (M+l) 
»M 40 

2- (4-^ h * 9 s1 > 5W) -6-[3-(h'j7MP> 3S>W 7 x n ;W -1H--T 5 TV 
[4, 5-b] trUv> 
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■ 
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HPLC (220 nm) MM 96 % (fia$P#WI 3. 22 #) 
MS (APCH, m/e) 384 01+ 1) 

nmm 41 

2- (2- v * o ^ >^;i/x^;W -6- [3- (hyy)V*u* j-m 7 x n m -ih— r 5 y y 

5 [4, 5-b] tr u ^ > 

■ 

HPLC (220 nm) mm 100 X (&J#P#^ 3. 37 #) 
MS (APCH, m/e) 360 (M+l) . 

mmm 42 

4- [2- (2-* h^^7x-;W-lH--r $^V*[4, 5-b] k°U v>-6-f ;i/K>>/- h U 

10 ;u 

HPLC (220 nm) 100 % (fa^mm 2. 90 ft) 
MS (APCH, m/e) 327 (M+l) 
43 

4- [2- (3- j* h * v 7 x -1H--T 5 [4, 5-b] tf U v >-6~-f JW ^>»/- h U 
15 ;i/ 

HPLC (220 nm) $&& 98 % 3. 02 #) 

MS (APCH, m/e) 327 (M+l) 
44 

4- [2- (4-* h^v^x-JW-lH-f 5^1/ [4, 5-b] tf U 5»-S--fJW h U 

20 ;u 

HPLC (220 nm) fflUHOO % (fi^^PQ 2. 86 ft) 
MS (APCH, m/e) 327 (M+l) 
l»J 45 

4-[2-(l, 3-^>yv^y-;i/-5-<)l/)-lH-< $^l/[4, 5-b] tf u $?>-6--f ;|/K 

25 >v-hu;u 

HPLC (220 nm) 98 X (#J#B#F^ 2. 88 #) 
MS (APCH, m/e) 341 (M+l) 
'4 46 



4- [2- a a 7 x -;u)-iH--f 5 ^/ [4, 5-b] tf U ^>-6--f ;KK> j. ij ;j, 
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HPLC (220 nm) ffig. 82 % (&jf P# ffl 3. 33 #) 
MS (APCI+, m/e) 331 (M+l) 

mmm 47 

4- [2- [4- ( h vyjv*u* h^v)7x-;W-iH-r 5^7 [4, 5-b] t°U v>-6— r 

5 ;w^>7-hu;p 

HPLC (220 nm) Ml£ 98 X (ftftftM 3. 52 #) 
MS (APCH, m/e) 381 (M+l) 
USSFil 48 

4-[2-(4-^ h^v^>v;W-lH-< 5^7[4, 5-b] tf U y>-6-f;W^>^n h U 

10 )l 

HPLC (220 nm) 98 % (^P#ffl 2. 82 #) 
MS (APCH, m/e) 341 (M+l) 
HMM 49 

4-[2-(2->-^ D^>^X^;i/)-lH--f 5^7[4, 5-b] tf U 5?>-6~f )W ^>7- 

15 hu;p 

HPLC (220 nm) fcfiffc 99 % (ftJt^FW 3. 01 #) 
MS (APCH, m/e) 317 (M+l) 

m so 

2- (2-* h * 5/7 x -6- [4- (* ;w 7 x n;W -lH~f $ ^7 [4, 5- 

20 b]k°lH7> 

HPLC (220 nm) i^S 100 Si (ftftRIHI 2. 65 
MS (APCH, m/e) 380 (M+l) 
51 

2- (3-/ ^y7xZJW-6-[4-(^5 1 MMzJW 7 x^W-lHH" $ 5- 
25 b]kfUv> 

HPLC (220 nm) m& 88 % (fiUSBfrlH 2. 74 
MS (APCH, m/e) 380 (M+l) 
'MM 52 
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2- (4-* h * s s 7i-JW -6- [4- (.*?)\,Z)V*—)V) 7 x ~ )V\ -lH-f 5 M [4, 5- 
b]tfU> 5 > ■ 

HPLC (220 nm) mS. 100 X (GMfcftffl 2. 63 ft) 
MS (APCH, m/e) 380 01+ 1) 

5 mmm 53 

2- (1 , 3-^ > V z?** y -;i/-5--f ; W -6- [4- )Vft-)V) 7 x ~ ) W -1H--T 

5^/[4,5-u try v> 

HPLC (220 nm) MS 93 X (&f#W 2. 62 #) 
MS (APCH, m/e) 394 (M+l) 
10 HS&M 54 

2- (3-7 P P 7iZJW -6- [4- ^;i/x;P^-;i/) 7 x n;W -1H--Y 5 [4, 5-b] 

HPLC (220 nm) MS 90 X (MZffiffi 3. 03 #) 
MS (APCH, m/e) 384 (M+l) 

15 mmm 55 

6- [4- frfc - )V) 7 x ~)V\ -2-[4-(hU7Mn^h+ v) 7 x - ;W -1H- 
-f 5^1/ [4, 5-b] fcfU>>> 

» 

HPLC (220 nm) MS 98 X (&f£U#F*3 3. 25 #) 
MS (APCH, m/e) 434 (M+l) 
20 56 

2- (4-^ h * S/^>S?;W -6- [i-(^)VX)U^-JV) 7 x -;W -1H— T 5 W [4, 5- 
b] M ij v > 

HPLC (220 nm) MS 99 X (&jtB#W 2. 57 #) 
MS (APCH, m/e) 394 (M+l) 

25 mum 57 

2-(2-^^o^>^;i/x^;W-6-[4-(^^;i/x;^-;u)7x-;i,]-iH-i'5^/ 

[4, 5-b] tf U V y 

HPLC (220 nm) MS 94 X (U&V%m 2. 80 #) 
MS (APCH, m/e) 370 (M+l) 
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mm 58 

6- (2-7 )V* 07x - )V) -2- [ (7 x * ?-)V\-\YM $ W [4, 5-b] tf U : 



y 



HPLC (220 nm) 99 X (ftftflftW 3. 04 #) 
5 MS (APCB, m/e) 336 (M+l) 

59 

6-(2-7;^0 7x-;l/)-2-(2-7x-;i/X^-;W-lH-<5^V[4 > 5-b] tf»J^> 
HPLC (220 nm) 99 X (&&B#Ra 2. 91 #) 



MS (APCI+, m/e) 318 (M+l) 
10 60 

2-^ y v;i/-6- (2-7 d 7 x - ;W -ih-< 5 y y* [4, 5-b] tf U 

HPLC (220 nm) MS 99 X (&&M 2. 81 #) 
MS (APCI+, m/e) 304 (M+l) 
61 

15 6-(2-7MD7i-)W-2-(3-^ h*v^>^)-lH--f 5 ^V[4, 5-b] tf U $ 
HPLC (220 nm) « 99 X («B#Ph1 2. 90 #) 
MS (APCI+, m/e) 334 (M+l) 
MM 62 

2-(2,5-v^ h^v^>i?;i/)-6-(2-7;i/^-n7x-;W-lH-f$^7[4, 5-b] If U 



20 v> 



HPLC (220 nm) MS 96 X (Ummm 2. 93 ft) 
MS (APCI+, m/e) 364 (M+l) 



"!i 63 



2- (3 , 4- v * h 3r J W -6- (2- 7 JPtf P 7 x ~ )V) - 1 H-f 5 ^7 [4, 5-b] tf U 



25 



HPLC (220 nm) ftg 89 X (^B#W 2. 76 
MS (APCI+, m/e) 364 (M+l) 
11 64 

2-(4-7 □ 0^>>?;U)-6-(2-7;^0 7x~ JW-lH-f 5 ^V[4, 5-b] tfl) $ 



WO 03/045929 PCT/JP02/12264 

90 

HPLC (220 nm) MS 99 X (&f#fl#ffl 3. 1 1 #) 
MS (APCI+, m/e) 338 (M+l) 
MffiM 65 

6-(2-7MD7x-jW-2-[(E)-2-7x-Jl/XfrjW-lH- T5^/[4, 5-b]tf'J 

5 

HPLC (220 nm) MS 98 $ (ft&M 3. 06 #) 
MS (APCH, m/e) 316 (M+l) 
«M 66 

6- (2- 7 )V3r □ 7 x n ;i/) -2- (3- 7 x / ^ v 7 x n ; W - 1 H— T 5 # S J [4, 5-b] tf U V 
10 > 

HPLC (220 nm) MS 87 X (&J#W 3. 62 #) 
MS (APCH, m/e) 382 (M+l) 
H»J 67 

2- (4-^ > W ;i/ 7 x ~ ; V) -6- (2- 7MD7i - ; W -1H — T 5 #V [4, 5-b] t: U 5? 
15 > 

HPLC (220 nm) MS 98 % (&J§P#RS 3. 54 #) 
MS (APCI+, m/e) 394 (M+l) 
MMM 68 

2-(7x/ ^5>^5 1 ;i/)-6-7x-;i/-lH-r 5^y*[4, 5-b] tTU v> 
20 HPLC (220 nm) MS 97 % (Uftmitil 2. 98 #) 
MS (APCH, m/e) 302 (M+l) 
»M 69 

6-7 x ~ ;i/-2- [ ( 7 x ~ ;i/5^) * 5=-;W -lH-< 5 y V [4, 5-b] tf ' J 5? > 
HPLC (220 nm) MS 99 X (&&Pf 2. 95 #) 
25 MS (APCH, m/e) 318 (M+l) 

mmrn 70 

6-7x-;W2-(2-7x-;i/X5 : -;i/)-lH-f 5y v /[4, 5-b] t'Uy> 
HPLC (220 nm) MS 97 % (ftftftlRI 2. 88 #) 
MS (APCH, m/e) 300 (M+l) 
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2-^>v;i/-6-7xn;p-iH-r s ?Vtt, 5-b] tfu yy 

HPLC (220 nm) $£S 99 % (&&TO2.76#) 
MS (APCI+, m/e) 286 (M+l) 



8 72 



2- (3-* h^^>v;i/)-6-7xn;i/-lH-i- 5^/[4, 5-b] t?U v> 
HPLC (220 nm) 99 X (fiU$l$W 2. 84 
MS (APCI+, m/e) 316 (M+l) 

♦ ■ 

10 2-(2,5-5?* h^^^>> ? ;0-6-7x^-lH-fS^V[4,5-b]tfU 
HPLC (220 nm) 99 % (fi8#P#IB 2. 88#) 
MS (APCI+, m/e) 346 (M+l) 

2- (3, 4-7 * h ^ i/^ 7 V)V) -6- 7 x 5 W [4, 5-b] tf U 5? > 
15 HPLC (220 nm) MM 92 % (#J$B#IS 2. 68#) 

■ 

MS (APCI+, m/e) 346 (M+l) 

mmm 75 

. 2-(4-7 0D^>v;i/)-6-7x-;WlH--f 5^V*[4, 5-b] tfl) v> 
HPLC (220 nm) MS 99 % (Ummffl 3. 02 #) 
20 MS (APCI+, m/e) 320 (M+l) 
H»J 76 

6-7 x ~;i/-2- [(E) -2-7xn;i/Xx—;W-lH--r 5 ^V*[4, 5-b] tf U 77 
HPLC (220 nm) ftft 99 % (&}#B# HI 2. 97 #) 
MS (APCI+, m/e) 298 (M+l) 
25 77 

2- (3-7 x J +v7 x -;i/)-6-7 x —JU-lH-f 5 7V[4, 5-b] t! U 77 
HPLC (220 nm) US 94 X (&l#B#ffl 3. 48 ft) 
MS (APCI+, m/e) 364 (M+l) 
78 
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2- (4-^ y*M )V7 x n )V) -6-7 xn;i/-lH-'T 5 [4, 5-b] tf 'Jy> 
HPLC (220 nm) 100 % (&J#P#FiO 3. 38 #) 
MS (APCI+, m/e) 376 (M+l) 
H»J 79 

5 6-(l-^> )/y y >-2-i )V)-l-tt-7 frjrwOVM-m-^ 5 ^/[4, 5-b] k° U ^ 

HPLC (220 nm) ^100 % (UWmffl 3. 25 #) 
MS (APCI+, m/e) 344 (M+l) 
«M 80 

10 6-(\-^>Vyy >-2— T ;W)-2-(3-7 n P^>^;i/)-lH--r 5 £V [4, 5-b] tf U 5>> 
HPLC (220 nm) £&gl00 % 3. 44 #) 

MS (APCI+, m/e) 360 (M+l) 
^l«J 81 

6-(l-^>^7^ >-2— f ;|/)-2-(2-^7 D P^>^;U)-lH--r ^^V[4, 5-b] t: U 5» 
15 HPLC (220 nm) JjS&S 100 % mW^m 3. 31 #) 
MS (APCI+, m/e) 360 (M+l) 
MMM 82 

6- (1 >V 7 7 >-2--f ;W -2- (2, 4-^ 7 ;|/# O ^ >P)V) -IK— r a y V [4, 5-b] tf 

U> ? > 

20 HPLC (220 nm) 100 8! G£S^P3f B 1 3. 30 #) 
MS (APCH, m/e) 362 (M+l) 
HJS^I 83 

6-(l-^>y77 >-2--f ;i/) -2- (3, 4-y^DO^> ~7)]/) -1H-- f 5 [4, 5-b] tf <J 

25 HPLC (220 nm) *fi& 99 X (&&I5IKJ 3. 66 ft) 
MS (APCI+, m/e) 394 (M+l) 
$kMW 84 

6- (1-^ >*/ 7 5 >-2--f )V) -2- [4- ( h U 7 JM" D ;* 3=-;W ^ > $W] -1H--Y 5 9 V 
[4, 5-b]fcTU5» 



WO 03/045929 PCT/JP02/12264 

« 

93 

HPLC (220 nm) MS 100 % (G^Pt^ 3. 58 #) 
MS (APCH, m/e) 394 (M+l) 

mmm 85 

6- (1-^ >V7 7 >-2--f )V) -2- [4- ( h U 7;i/^ P ^ h * ~» ^ -1H--T 5 7* 
5 7 [4, 5-b] tf U v > 

HPLC (220 nm) MS 100 !« (&J#P^ 3. 74 #) 
MS (APCH, m/e) 410 (M+l) 
m\ 86 

6-(l-^>77 ^ >-2-f ;U) -2- (4-~ h U^yi?)V)-m--i 5 7V[4, 5-b] h° U 
10 HPLC (220 nm) MS 98 % (fi^fl^ 3. 47 #) 
MS (APCH, m/e) 371 (M+l) 

87 • 
6-(l-^>y7 7 >-2~f ;W -2- (4-* >5>;W -1H — T 5 7*7 [4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 X (fiWWfM 3. 42 
15 MS (APCH, m/e) 340 (M+l) 
HS£#I 88 

6-(l-^>l/77 >-2--f ; W -2- [ (1 , 1 ' - tf 7 x -JIO -4--T )V* J-)\A -lH-f 5 7V 
[4,5-b]t!Uv> 

HPLC (220 nm) MS 100 % (fiH$P#|B| 3. 79 4» 
20 MS (APCI+, m/e) 402 (M+l) 
3J89 

6-o- / <> , /77 >-2-' r ; w -2- (2--i- 7 - iH— r a 7V [4, 5-b] tf u 5? > 

HPLC (220 nm) MS 100 % («jfB#F^ 3. 62 #) 
MS (APCH, m/e) 376 (M+l) 
25 90 

2- (1 , 3-^ >7v^3r V -J1/-5-- T )V^JV) -6- (1-^ > V 7 7 >-2-< ;W -1H-- f 5 
7*7 [4, 5-b] t°U^> 

HPLC (220 nm) MS 100 X (&£M9 3. 29 #) 
MS (APCH, m/e) 370 (M+l) 
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$mm 91 

6- (1-^ >\T 7 5 >-2-< M -2- (3, 4, 5- HJ * h * =^>V)V) -1H--T 5 W [4, 5- 
b] tf U 

' HPLC (220 nm) ®M 99 X 3. 25 #) 

5 MS (APCH, m/e) 416 (M+l) 
MffiM 92 

6-(l-^>!/77 >-2-<;W-2-(2-^X-;i/^^)-lH--r 5 [4, 5-b] tf U v>> 
HPLC (220 nm) jffi&lOO X (&J#W3.27#) 
MS (APCH, m/e) 332 (M+l) 

10 

6- (i-^>7 7 5 >-2--f ;w-2- [ a-* j-)V-m-^ y K— ;i/-3--f ;w * -ih->t 

5^1/ [4, 5-b]k°U v> 
HPLC (220 nm) ffi.& 98 X (&if 3. 44 #) 
MS (APCH, m/e) 379 (M+l) 
15 £MM 94 

6- (l-^>>/7 7 >-2--f ;W -2-[(4-//DD7i^ ~» -1H— T 5 *V [4, 5- 

b] t!'J> ? > 

HPLC (220 nm) 100 X (&&I$H3.90#) 
MS (APCH, m/e) 376 (M+l) 
20 95 

6- (1-^ >V7 5 >-2-< ;W -2- U-( *>V)V\ -1H— f 5 £V [4,.5-b] tf 

HPLC (220 nm) $&ftl00 % 0£JfW 3. 49 #) 
MS (APCH, m/e) 372 (M+l) 
25 Hi£0iJ 96 

6- (1-^ »/y y >-2-f ;i/) -2- [2- (3, 4-y^h^>7i ~ M JLfM -1H-- f 5 ^ 
V[4,5-b]tfU v> 

HPLC (220 nm) 100 X Ofc^TO 3. 19 #) 
MS (APCH, m/e) 400 (M+l) 
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mrnm 97 

6-7*0^-2- (3, 4- i?* h + v^>^)-lH--r5^y[4,5-b]tfU^> (#%#l 
23©{b^t)) (140 mg) , 2- ( h U 7^;l/7 $ -)V) 7 7 > (185 mg) ..y^DU 
t'X ( b 'J 7 x ^ » y>> A (I I) (14 mg) , N, N-^^MI/^kkT 

5 5 H (4 ml) <DM^m^7)V^>n,m 80 24 mm^M^ft^ 

* * 

lfilfJl/-fh7tFD77> (3:1, v/v) TttttSLfc:. ««£7R^ f£& 

(MgS0 4 ) 8«£«JE®£, »^yU*^>*5A^D , 7h^77^-l: 

#U SllfJh^OD»A (1 : 1, v/v) T^ffit^H^MffillgbTft 

e>n^>l§^^«LT, 2-(3,4-v* h*5^>:y^)-6-(2-7U;W-lH-^^V 
10 [4,5-b] t°Uv> (55 mg, 41 %) £#7Co 

'H NMR (CDC1 3 ) 6 3.80 (3H, s), 3.82 (3H, s), 4.33 (2H, s), 6.53 (1H, dd, 

J = 3.4, 1.8 Hz), 6.69 (1H, d, J = 3. 4 Hz), 7.54 (1H, d, J = 1.8 Hz), 

8.24 (1H, s), 8.36 (1H, s) ppm 

IR (KBr) v 2928, 1516, 1263, 1236 cm" 1 
15 HPLC (220 nm) US. 100 % (^jfBtffi 2. 66 #) 

MS (APCI+, m/e) 336 (M+l) 

ffi»K£LT##M 2-42 (Dik&mt&M<D h U f^)PXXit^nm^.M 

«M 97 ©7j^^¥DTOT©||MM 98-145 ©{b^^^bfeo 
20 m%M1fcLtCo 

mmm 98 

6- (2-7 >j;l/)-2-(2-^ b^v^x^W-lH-f 5 ^V[4, 5-b] fcTU *J> 
HPLC (220 nm) ffift 99 % (#j#B#Rg 2. 74 #) 
MS (APCI+, m/e) 292 (M+l) 
25 MMM 99 

6- (2-7 U;i/)-2-(3-^ h^S/7x-;i/)-lH-< 5^7* [4, 5-b] tf U v> 
HPLC (220 nm) « 100 % (#}#TO 2. 83 #) 
MS (APCI+, m/e) 292 (M+l) 
»J 1 00 
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6- (2-7 U )V) -2- (4-* h^>7i - )V) -M-f 5 £V [4, 5-b] k° U v 5 > 
HPLC (220 nm) MS 100 X (^^rB#F^ 2. 70 
(APCI+, m/e) 292 (M+l) 
jffi0S 101 

5 2-(l,3-^>y^^V-;i/-5--r;i/)-6-(2-7U;W)-lH--r 5^/[4,5-b] tf U >>> 
HPLC (220 nm) .MS 99 * (&&M 2. 70 
MS (APCI+, m/e) 306 (M+l) 
'!l 102 

2- (3-7 DD7i^)-6-(2-7 U ;W-lH--f 5 7V [4, 5-b] tf U 
10 HPLC (220 nm) MS 100 X (S^Fel 3. 16 5+) 
MS (APCI+, m/e) 296 (M+l) 
III 103 

6- (2- 7 U ;W -2- [4- ( h U 7 )V3T □ ;* h * 7 x ~ -lH-f 5 TV [4, 5-b] fcf ' J 
15 HPLC (220 nm) MS 100 X (ftftl$m3.37&) 

■ 

MS (APCI+, m/e) 346 (M+l) 
HiS^J 104 

6- (2-7 U ;U)-2-(5-^5 1 ^-2-5 L X-;i/)-lH-i' 5 TV [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (ftftftM 2. 76 #) 
20 MS (APCI+, m/e) 282 (M+l) 

SJ 105 

6- (2-7 U )V) -2- (4-* h * > i?)V) - lH-f 5 TV [4, 5-b] tf U v > 
HPLC (220 nm) MS 98 % (Wftftffi 2. 68 #) 
MS (APCI+, m/e) 306 (M+l) 
25 £)K0g 106 

6-(2-7UJl/)-2-(7x/*5^5P;!/)-lH-^5T s /[4, 5-b] h°U v> 
HPLC (220 nm) MS 100 % (ftftl$M2.91&) 
MS (APCI+, m/e) 292 (M+l) 
«J 107 
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2-(2-># d^>^;px^;w-6-(2-7 ij;w-ih 5 yvu, 5-b] if u v> 

HPLC (220 nm) MS 100 X (ftftftPQ 2. 91 &) 
MS (APCI+, m/e) 282 (M+l) 
my&M 108 

5 6- (2- 7 'JJW-2-[(7x^W) *3\>W-lH->f 5$^/[4, 5-b] tfU 5» 
HPLC (220 nm) MS 95 % («&W3.61#) 
MS (APCI+, m/e) 308 (M+l) 

mmm 109 

6- (2-7 U ;W -2- (2-7 x ~ ;UX^;W -1H-- f 5 ^1/ [4, 5-b] tf U 5? > 
10 HPLC (220 nm) MS 92 "X (ftftftM 2. 74 #) 
MS (APCI+, m/e) 290 (M+l) 

mmm 1 1 o 

2-^>v;i/-6-(2-7 u;w-ih--t 5^7C4, 5-b] try vy 

HPLC (220 nm) MS 100 X (^J$B#Fb1 2. 61 #) 
15 MS (APCI+, m/e) 276 (M+l) 

£JS0!l 1 1 1 

6-(2-7U;W-2-(3-^ h*5"<>i?)l')-m->( 5-b] tf U ^ > 

HPLC (220 nm) MS 98 X (ft$l$|HI 2. 70 #) 
MS (APCI+, m/e) 306 (M+l) 

20 mmm 1 1 2 

2- (2, 5-v^ h^'>^>^;l/)-6-(2-7 U;W-lH-< $&Vi4, 5-b] tf U ^> 
HPLC (220 nm) MS 83 X (ftftftN 2. 74 #) 
MS (APCI+, m/e) 336 (M+l) 
«M113 

25 2-(4-7PO^>v;W-6-(2-7 U;W-1H--T 5^7* [4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (ffiff Rf W 2. 93 #) 
MS (APCI+, m/e) 310 (M+l) 

mmm \ 1 4 

6- (2- 7 U ; W -2- [ (E) -2- 7 x-)Hf-iW -1H--T 5 ^7 [4, 5-b] tf U z? > 



i 

\ 
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HPLC (220 nm) MS 96 % (Uftmffl 2. 89 #) 
MS (APCH, m/e) 288 (Mil) 

6- (2- y U ) 0 -2- (3- 7 x J * -> 7 x X )V) - 1 H--T 5 *t "J [4, 5-b] tf U 5> > 
5 HPLC (220 nm) MS 85 X (ftftPflHI 3. 49 #) 
MS (APCI+, m/e) 354 (M+l) 
«M 1 1 6 

2-(4-^>^;P7x^;0-6-(2-7 LUW-lfl-T 5 ^/[4, 5-b] tf 'Jy> 
HPLC (220 nm) MS 90 X (^^ffl 3. 39 #) 
10 MS (APCH, m/e) 366 (M+l) 
!!«J 1 1 7 

2-(7i/ ^F;W -6- (2-5PX - ;W -1H--T 5 [4, 5-b] tf U >>> 
HPLC (220 nm) MS 99 X (#8P&M 3. 05 #) 
MS (APCH, m/e) 308 (M+l) 

15 gg&etm 

2- [(7x^t) ^ -6- (2-^X - ;W -1H-- f 5 y 7 [4, 5-b] t° u v> 
HPLC (220 nm) MS 95 X (^R^l 2. 99 #) 
MS (APCH, m/e) 324 (M+l) 
H»J 1 1 9 

20 2- (2- 7 x-;n?;W -6- (2-^X - ;w -m-f $ y [4, 5-b] tf U v > 

HPLC (220 nm) MS 94 % (ftftftlH 2. 84 #) 
MS (APCH, m/e) 306 (M+l) 
1 20 

2-^>v;U-6-(2-^XXJU)-lH--r 5^/[4, 5-b] tf U v> 
25 HPLC (220 nm) MS 99 X (ftftftflQ 2. 73 #) 
MS (APCH, m/e) 292 (M+l) 
121 

2- (2, 5-v* h^$/^s>v;i/)-6-(2-^X-Jl/)-lH-f 5 ^V[4, 5-b] tf 0 >>> 
HPLC (220 nm) MS 97 X (&&« 2. 84 #) 
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MS (APCI+, m/e) 352 (M+l) 
122 

2-(3,4-v^ h^v^>^;i/)-6-(2-?X-;i/)-lH-r 5^/[4, 5-b] tf U v> 

» 

HPLC (220 nm) IBS 88 X IK 2. 66 #) 

5 MS (APCI+, m/e) 352 (M+l) 

■ 

3J 123 

2-(4-£ O P^>v)W-6-(2-5 1 X-;i/)-lH-f 5 W [4, 5-b] tf U v> 
HPLC (220 nm) MS 98 8! (ftifl^K 3. 04 #) 
MS (APCI+, m/e) 326 (M+l) 
10 HMM 124 

2-(3-:7x/^7xX;W-6-(2-3 1 XXJW-lH-< 5^V[4, 5-b] tf 'J P> 
HPLC (220 nm) f&& 95 X (^j#B#P«l 3. 62 #) 
MS (APCI+, m/e) 370 (M+l) 
MM 125 

15 2-(3-^ h^v^>^)I/)-6-(2-^X-;i.)-lH-'l' $^V[4, 5-b] tf U *J> 

i 

HPLC (220 nm) MS 98 * (GUtffi 2. 82 #) 
MS (APCI+, m/e) 322 (M+l) 
1 26 

2- [ (E) -2-7 x x;VXxx;W -6- (2-^XXJW -1H ^ ^7 [4, 5-b] tf U 5> > 
20 HPLC (220 nm) MS 98 X (UWftm 3. 00 #) 
MS (APCI+, m/e) 304 (M+l) 
M1MM 127 . 

2-(4-^>y^;U7xXj|/)-6-(2-^XXj»-lH--f 5^7[4, 5-b] tf U z?> 
HPLC (220 nm) MS 92 X (ft^lW 3. 52 #) 
25 MS (APCI+, m/e) 382 (M+l) 
111 1 28 

2- (4- 7 )V* U^>yJW-6-(2-7'JJW-l H—f 5 ^ 7 [4, 5-b] tf U 5? > 
HPLC (220 nm) MS 83 X (ftftftffl 2. 82 #) 
MS (APCI+, m/e) 294 (M+l) 
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129 

2- (3-7 O D^>v;W-6-(2-7 U;W-1H--T S^7[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 X (&8ffl#ffl 2. 99 #) 
MS (APCI+, m/e) 310 01+ 1) 
5 MM 130 

2- (2, 4-y7MD^>y;W-6-(2-7 U JW-lH-'f 5 7*7 [4, 5-b] tf U >*> 
HPLC (220 nm) MS 84 X (#81$ M 2. 85 #) 
MS (APCI+, m/e) 312 01+ 1) 



10 2- (3, 4->*7 D P^>> ? ;i/)-6-(2-7 'J ;i/)-lH-f 5 7V [4, 5-b] tf U 5» 
HPLC (220 nm) MS 100 X (&j#R#P^ 3. 25 #) 
MS (APCI+, m/e) 344 01+1) 
132 

6- (2- 7 U ;W -2- [4- ( h U 7 ;M- P > ^ W ^ > 5?; W -1H-- T 5 7V [4, 5-b] If 'J V 
15 > 

HPLC (220 nm) MS 100 X (#f£P#fS1 3. 20 #) 
MS (APCI+, m/e) 344 01+ 1) 
. »M133 

6-(2-7U;W-2-[4-( h U 7)V*U* h^)^>^;i/]-lH--f 57*7[4, 5-b] k°U 

20 

HPLC (220 nm) MS 100 X (#&R#^ 3. 24 #) 
MS (APCI+, m/e) 360 (M+l) 

mmm 1 34 

■ 

6- (2- 7 U ;W -2- (4- ~ h D K y i?)V) -1H-<T 5 7*7 [4, 5-b] tf U 5? > 
25 HPLC (220 nm) MS 97 X (feWnm 2. 89 #) 
MS (APCI+, m/e) 321 (M+l) 



JIM 131 



mm 135 



6- (2-7 u;w-2-(4-^5 l ;i/^>^;w-ih-< s tvu, 5-b] try s» 

HPLC (220 nm) MS 84 X (^ifW 2. 91 #) 
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MS (APCI+, m/e) 290 (M+l) 
MMM 1 36 

6-C2-7 U;W-2-(2-^-75 1 ;i/^^;i/)-lH-^5^V[4 I 5-b] k°U V> 
HPLC (220 nm) MS 100 X (ft&ftffl 3. 15 #) 
5 MS (APCI+, m/e) 326 (M+l) 
g%0! 1 37 

2- a , 3-^ y v - ;i/-5--f ;m ^;i/) -6- (2- 7 u ;W -m-r 5 9 V [4, 5-b] tf 

HPLC (220 nm) MS 86 X (filial 2. 75 #) 
10 MS (APCI+, m/e) 320 (M+l) 
»J 138 



15 



20 



25 



6- (2-7 U )V> -2- (3, 4, 5- MJ * h *$"S>S?;W-lH--f 5 [4, 5-b] tf U 5? 
HPLC (220 nm) MS 98 X (ftftftffl 2. 66 #) 
MS (APCI+, m/e) 366 (M+l) 
if 139 



6- (2-7 U )V) -2- (2-^X~;M J-)V) -1H-- f 5 ^ V [4, 5-b] tf U 5 
HPLC (220 nm) MS 100 X («H#F^2.54#) 
MS (APCI+, m/e) 282 (M+l) 
tkWfa 140 

6- (2- 7 U;W-2-[(l-^^;i/-lH-< > F-JH-^fjV) ^^W-IBH" S7V[4, 5-b] 

HPLC (220 nm) MS 100 X (Qmmm 2. 93 #) 
MS (APCI+, m/e) 329 (M+l) 
•MM 141 



2- [ (4-7 n D 7 x 7 * ;* W -6- (2- 7 U ; W -1H-- f 5 [4, 5-b] tf U i 
HPLC (220 nm) MS 99 X (^J#^B3 3. 19 ^) 
MS (APCI+, m/e) 326 (M+l) 
M 142 
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2- [2- (3, h^>/7x-JWlfJW-6-(2-7 U )V)-lE-<i 5-b] tf U 

HPLC (220 nm) 98 % (&&« 2. 65 #) 
MS (APCI+, m/e) 350 (M+l) 
«J 143 

6-(2-7U;W-2-[4-(^^;i/^)^>v;W-lH--f S^/[4,5-b]h°'J v> 
HPLC (220 nm) 100 X («j$0$F^ 2. 93 #) 
MS (APCI+, m/e) 322 (M+l) 
1 44 

1 0 2- (2-£ O □ ^ >V)V) -6- (2-7 U ;W -lH-f 5 W [4, 5-b] tf U V > 
HPLC (220 nm) $fi&100 X CAWWIRI 2. 85 #) 
MS (APCI+, m/e) 310 (M+l) 
lift! 145 

2-[(l, 1' -b'7xr;W-4-<;W^H-6-(2-7 U^W-IHH" 5^1/ [4, 5-b] tf U V 
15 > 

HPLC (220 nm) ®& 94 X 3. 34 ft) 

MS (APCI+, m/e) 352 (M+l) 
146 

2-(3-* h+y7x-Jl/)-6-7x-Jl/-lH--f ^V[4, 5-b] tf U v> (USftJ 1 
20 (Dfc&m) (50 mg) , 2-tert-7^;K5y-2-vX^;i/T5 7-l,3-v^5 L ;i/-^ 
;UfcKD-l,3,2-^71f*X*U>#JI& (PS-BEMP, 2.2mmol/g) (113 mg), N, N- 
y^fM;i/A7$ F (2 ml) (DM'a^J^^UX 30 &M&&lyfc& 
> (28 mg) £J0^ M-CS&fcmWS»L,fc. 8M&&ii£Lfc&» 
fca€f, SilfJl'TiltlLfc. «Jf£7jc&, *£« (MgS0 4 ) m> ?§&£MJEg 
25 i»yU^M7A^P-7h7 s 77^-MU itlfJl/-^OD 

*;PA-A=|rtf> (1:1:4-1:1:0, v/v) T7»ffl , TaiH4J'*i*ffi«BrUT#6 

'/[4,5-MtfU v> (22 mg, 41 X) (KfoW:, 2 i&fr<Dg&&<DM& 
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■ 

'H NMR (CDC1 3 ) 6 3.95 (3H, s), 4.43 (3H, s), 7.00-7.05 (1H, m), 7.37-7.61 
(6H, m), 7.81 (1H, d, J = 1.6 Hz), 8.06-8.15 (2H, m),. 8.40 (1H, d, J = 
1.4 Hz) ppm 

IR (KBr) v 1472, 1397, 1292, 1252 cm" 1 
5 HPLC (220 nm) MS 100 % 0£&Bf 1^ 2. 87 #) 
MS (APCI+, m/e) 316 (M+l) 

MM 146 <Djjfe\Z.!$\ZTUT<DMW,$\ 147~153 (DikatfA'&'ufoLtz (fetch, 

10 $$$m 147 

1- (2-^ h^ri/X^;W-2-(3-^ b^->7x-;i/)-6-7xn;WlH-i'$^V > [4, 5-b] 

HPLC (220 nm) MS 86 % (Ummffl 3. 06 #) 
MS (APC1+, m/e) 360 (M+l) 
15 mifeffl 148 

1 - {is 9 n a* v;M j-M -2- (3-^ h^->7x n;p) -6-7 xx;MH--f $ 

[4, 5-b]tf'J> ? > 

HPLC (220 nm) MS 97 % (ft&ftlR] 3. 70 W) 
MS (APCI+, m/e) 398 (M+l) 

20 mmm 149 

2- (3-p< h^->7x-;|/)-6-7x-;i/-l-(2-7x-;i/X^)-lH-T5^V[4, 5-b] 

HPLC (220 nm) ff&S 98 $K (ffi*£M3.50#) 
MS (APCI+, m/e) 406 (M+l) 
25 150 

2-(3-^ h=lrX7xx;i/)-l-(3-7xy^>'7 0 Oh!;i/)-6-7xX;P-lH-r$^y 
[4,5-b] tf'J^> 

HPLC (220 nm) 99 % (&mmm 3. 50 ft) 
MS (APCI+, m/e) 436 (M+l) 
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N-[3-[2-(3-;* h 7 x X Jl/) -6- 7 x x;i/- 1 H~-f 5 V* [4, 5-b] fcTU 

HPLC (220 run) ®M 99 X 3. 31 #) 

5 MS (APCI+, m/e) 489 (M+l) 
aj 152 

l-X^;M-(3-^ h=^>7xX;i/)-6-7xXJl/-lH-f 5^/[4, 5-b] tf U z?> 
HPLC (220 nm) 99 % 4. 32 #) 

MS (APCI+, m/e) 442 (M+l) 
10 «#J153 

WW 2-[[2-(3-* h*5/7xx;W-6-7xX;P-lH->f $^V*[4, 5-b] tf U v>-l- 

HPLC (220 nm) 97 % (&J#B#W 3. 36 #) 
MS (APCI+, m/e) 450 (M+l) 
15 » 154 

2-(3-* h^v7xX;l/)-6-7xx;WlH-f5^V[4,5-b] fcTUS» (MftM 1 
Oit&m (250 mg) , 2-tert-7^;K5y-2-vX5 L ;l/75y-l,3-> ? ^^;l/- 
"Wh H 0-1,3, 2-v>7if*7N#U >mm (PS-BEMP, 2.2mmol/g) (566 mg), 
N,N-^^*JVA75h* (10 ml) Offl'&W&fcin! 30 frmWM\std&, 7d 
20 %m tert-79^ (194 mg) Sim*., ifi-C$ & 1 B#^Mbfc„ 

(MgS0 4 ) «Fii<&«EE@*, Sf«*->'J*^j!l7A^D7h^77^-l: 
ttU »Kx5 L ;i/-'\^> (1:2-1:1: 1.5, v/v) T»HiT*ll»*«BE* 
HlbT, [2-(3-* h^r>'7xx;i/)-6-7xXJl/-lH-'r5^y[4,5-b3trU> ? >-l- 
25 -f ;WS» tert-7=P;i/£MLfco 

[2-(3-^ h^v7xx;W-6-7xx;P-lH-r 5 ^7*[4, 5-b] h°U s?>-K;WB 
tert-73MU (209 mg) \Z 4 N ^fc7klt (It&x^Jgifc) (8.0 ml) £Jnx., 

mvtco ffijs (Mgso 4 ) easatiRi/T, 
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[2- h+'>7x-JW-6-7x~JhlH- T 5^/ [4, 5-b] tf U v>-W 
(129 mg, 43 *) 

'H NMR (DMSO-d 6 ) 5 3.86 (3H, s), 5.56 (2H, s), 7.02-7.07 (1H, m), 7.45- 

7.55 (4H, m), 7.79-7.92 (4H, m), 8.63 (1H, s), 8.72 (1H, s) ppm 

IR (KBr) v 3368, 1634, 1478, 1362 cm" 1 

HPLC (220 nm) 100 % ($&« 2. 73 #) 

MS (APCI+, m/e) 360 (M+l) 

H5SM155 

[2-(3-^ h^S/7x-;i/)-6-7x-;i/-iH--r $^V[4, 5-b] tf U^>-i~f;Wie 

Wt (£MM 154 (Oi^m) (100 mg) , ifVl/y tert-^^tSKifc (56 mg) , 
l-I^)l/-3-(3-^f / IfJW AMy< 5 FMI (WSC-HC1) (80 
mg) , l-fc Ho^v^>VhU 7^/-;P (HOBt) (56 mg) , N, N-y-f V^D \i)V 
X^V75> (108 mg) , N,N-y^^*M75H (5 ml) £>2I£#j£gfiT 

ftj* (MgS0 4 ) fcj££«JE®£U ^H^MbT, [[[2- (3-* h^^>7 
xx;W-6-7x-;W1H-< 5^/ [4, 5-b] tfU S?>-HJW7WM75/] 
Ktert-^;P (78 mg, 60 X) 

'H NMR (CDC 1 3 ) 6 1.41 (9H, s), 3.95 (3H, s), 3.95 (2H, d, J = 5.0 Hz), 
5.38 (2H, s), 7.00-7.05 (1H, m), 7.36-7.58 (6H, m), 7.95 (1H, d, J = 1.6 
Hz), 8.05-8.12 (3H, m), 8.40 (1H, d, J = 1.4 Hz) ppm 
IR (KBr) y 2980, 1748, 1667, 1292 cm" 1 
HPLC (220 nm) MS 100 X (&&P#|H 3. 24 #) 
MS (APCI+, m/e) 473 (M+l) 

$mm 156 

[ [ [2- (3-* h * y 7 x ~)V) -6- 7 x n JL--1H--T 5 9 >/ [4, 5-b] tf U v >-l -f ; W 
7-fe^;W75 n tm (»#l 155 (Dfc&m (50 mg) fc 4 Ni& 

flafc^ (Bil^iSO (10.0 ml) £JD^ gffiT 5 B#Kd>*»tfT^#$H* 

(MgS0 4 ) SI, »flt&»JES*L, »B£«flfcLT> [[[2-(3-^h+y7x-JW- 
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6-7x=;i^lH-^S^/[4,5-b]t!U^>-W;W7*fe5 t JW75y]-ifflfc (19 mg, 
42 %) 

'H NMR (DMSO-dj) (5 3. 87 (3H, s), 3.91 (2H, d, J = 5.6 Hz), 5.58 (2H, s), 
7.04-7.09 (1H, m), 7.39-7.59 (4H, m), 7. 79-7.97 (4H, m), 8.65(1H, s), 
5 8.66 (1H, s), 8.97 (1H, t, J = 5.6 Hz) ppm 
IR (KBr) v 3015, 1688, 1591, 1478 cm" 1 
. HPLC (220 nm) jftft 93 % (&*#B#|S 2. 59 #) 
MS (APCH, m/e) 417 (Mil) 

mum 157 

10 *B6 2-[[2-(3-^ b^>7x-;|/)-6-7xn;i/-lH--f 5^/[4,5-b]VfU^>- 

i--f;w/fjW7xr;i/ mmm mwk&m) (177 mg) h7tno77 

■ 

)V (1 : 1, v/v, 20 ml) llW, 2 NzkKfcU3^AjgiK (6.8 
ml) ^JPAfco ^T1.5M>0^^-tfAc^ E*»£^£7j<K&il\ 
Jl,-rh7tFD77> (3:1, v/v) Tttffibfco W$IJl£7jcgfc, 
15 (MgS0 4 ) «£MJE©*U ii^ttLT, 2-[[2-(3-;* h^>7i- 
;l/)-6-7xn;i,-lH— f 5^V[4, 5-b] h°U i»-\-^M /f;H7x;-;P (133 

mg, 83 X) £#fco t h 7 k H n 7 7 >-ilfx^J; 0 B^i. 

'H NMR (DMS0-d 6 ) <5 3. 88 (3H, s), 5.89 (2H, s), 6.79-6.92 (2H, m), 7.03- 

* 

7.08 (1H, m), 7.15-7.23 (1H, m), 7.41-7.58 (5H, m), 7.76-7. 80 (2H, m), 
20 7.93-8.00 (2H, m), 8.59(1H, d, J = 1.4 Hz), 8.75 (1H, d, J = 1.4 Hz), 
10.96 (1H, s) ppm 

IR (KBr) v 3063, 1468, 1404, 1238 cm" 1 
HPLC (220 nm) US. 100 % (feftmffl 3. 30 ft) 
MS (ESI+, m/e) 408 (M+l) 
25 mifcm 1 58 

2-[[2-(3-^ h=^>7x-;|/)-6-:7x-;i/-lH-r 5^V[4, 5-b] tf'JS^-W 
M*3-)V]7^;-)V (M#!l 157©^tl) (41 mg) , 7*Dl||l?Jl^ (18 
mg) , N,N-^^^M7=F (1 ml) (Dmrnzfimtl U -7 A (19 mg) £ill7l> 
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■ ttft (MgS0 4 ) *j»£«JEES*U jgrUfciflftUT, [2- [ [2- (3-* 

h 7 x -)V> -6-7 x n;P-lH--r 5 7V [4, 5-b] tf U >-l-f ;W * 7 x 
y^^ffSl^V (37 mg, 74 JK) £#fc D 
HPLC (220 nm) M^lOO % (#&#R#H 3. 59 
5 MS (APCI+, m/e) 494 (M+l) 

[2-[[2-(3-* h*>'7xn;l/)-6-7xn;i/-lH--f 5^/[4,5-b]EU5>>-M 
JW^^W7x;+i/]fll^ (M#!I 158 0>rfr&&) (28 mg) |fh'5k 
FD7^>-X^/-;i/ (1 : l, v/v, 3.6 ml) CMU 2 NTK&ftU^AiS 
10 $ (1.2 ml) ZDnZ-fCo &MT2mmfr%n j $fc'&, Rj6S£4fe*7RK:&£r, 2 N 
tt«ft3lP^.TpH 3 fcM&U ftSl^P-f h^b HD77> (3:1, v/v) 7? 

mmvrco fii^7m, (Mgso 4 ) iKWiL, isa&ttRLT, 

[2-[[2-(3-* h^ri/7x-;i/)-6-7xr.;i/-lH-<5^7 , [4,5-b] tf US^-l-f ;W 

;* S^W 7 x 7 * *>] BB» (15 mg, 55 X) £?#fco 
15 'H NMR (DMS0-d 6 ) 5 3.87 (3H, s), 4.85 (2H, s), 5.98 (2H, s), 6.94-7.05 

(3H, m), 7. 28-7.55 (6H, m), 7.74-7. 78 (2H, m), 7.96-8.03 (2H, m), 8.54 

(1H, s), 8.66 (1H, s) ppm 

IR (KBr) v 3403, 1605, 1474, 1235 cm" 1 

HPLC (220 nm) Jffift 98 % (UWmffl 3. 27 #) 
20 MS (APCI+, m/e) 466 (M+l) 

Mt&W 1 60 

tt}»«i:LT^MM 157 (Dit^t 4-7a^E@&l!X5 1 ;i/£jIlRU 
158-159 CDMtc2pDT4-[2-[[2-(3-^ K + ->7i-;W-6-7x-;V-lH-f 5 7* 
7 [4, 5-b] e U -7 7-1 ;W * 5=-;W 7i/ + y] bfc. 
25 'H NMR (DMS0-d 6 ) 5 1.95 (2H, quintet, J = 6.7 Hz), 2.39 (2H, t, J - 6.8 
Hz), 3.86 (3H, s), 4.07 (2H, t, J = 6. 1 Hz), 5.96 (2H, s), 6.89-7.07 (3H, 
m), 7.27-7.56 (6H, m), 7. 75-7.79 (2H, m), 7.93-8.01 (2H, m), 8.52 (1H, s), 
8.56 (1H, s) ppm 

IR (KBr) v 2940, 1713, 1470, 1244 cm" 1 
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HPLC (220 nm) MS 95 % («SpRfK 3. 34 #) 
MS (APCB, m/e) 494 (M+l) 
161 

2- (3-* h^->7x-;j/)-6-7x-;WlH--f 57V[4, 5-b] tTU >?> (&tfcff| 1 
(Dit&m (80 mg) , 2-tert-^5 : -;i/'1'5y-2-vX^;i/7Sy-l,3-v^^;i/-^ 
Fn-l,3,2-v7tf*7s*U (PS-BEMP, 2.2mmol/g) (181 mg), N,N- 

i^^^*M75 H (3.2 ml) <DS£%£^fiT 1 B»HMb/i^ 4-7;^ 
D^>y;^n'J H (46 mg) £}jn*_, £>fc 15 Btr^ilMbfco »£it 

*L7c^ «£MBE» 31Mf£#I&HPLC £#U 
7on^^>,J:^MW7K{c^@Bbfeo #BIJ1£PTFE 7j frp-^^-y'T-ftWi 

U MJEtULT, l-(4-7Ma^>yJW-2-(3-/ h^y7i^Jl/)- 6-7x" 
;|/-lH--f a^V[4,5-b] t!U v> (84 mg, 78 K) £#fc. 

'H NMR (CDC 1 3 ) 5 3.96 (3H, s), 5.91 (2H, s), 7.01-7.12 (3H, m), 7.39-7.57 
(8H, m), 7.76 (1H, d, J = 1,8 Hz), 8.09-8.18 (2H, m), 8.37 (1H, d, J = 
1.8 Hz) ppm 

HPLC (220 nm) MS 100 % ($mmffl 3. 72 #) 
MS (APCH, m/e) 410 (M+l) 

■ 

MM 161 (DlfmzmVTMToi^mM 162~206 ©ft;-&tf£"g-f£Lfc„ 

MMM 162 

1 - (2- 7 )V-t U K > -2- (3-* h ^ : y 7 x ~ )V) -6-7 x ~ )W 1 H--f 5 [4, 5- 
b]t?>>7> 

HPLC (220 nm) MS 99 % (UWmffl 3. 52 #) 
MS (APCH, m/e) 410 (M+l) 
MM 163 

\-{Z-y)V~t U Oi^JV) -2- (3-^ h 7 x - ;i/) -6-7 x - ;P-lH-f 5 ?V [4, 5- 
b]tfU^> 

HPLC (220 nm) MS 99 !K ({^PfP^ 3. 56 %) 
MS (APCH, m/e) 410 (M+l) 
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'MM 164 

1 - (2 , 4- 5> 7 )Vt O ^ > J W -2- (3- ;* h * v 7 x ~)V) -6- 7 x - )V- 1 H-f 5 ?V 
[4, 5-b] tf U 5?> 

HPLC (220 nm) MS 98 % (Um%m 3. 59 ft) 
5 MS (APCI+, m/e) 428 (M+l) 
Wtfft 165 

1- (3, h?7MD^>^) -2- (3-^h+5/7x-JW -6-7x~;U-lH— T ^ 7*7 
[4,5-b]tfUv> 

HPLC (220 nm) UK 98 % (fi^fPSIS 3. 62 #) 



10 MS (APCI+, m/e) 428 (M+l) 
HJSM 166 

l-(2, 6-y7MP^>yJl/)-2-(3-^ h^>7xr:;i/)-6-7x~;i/-lH~f 5 7V 
[4,5-b] t°U^> 

HPLC (220 nm) $£g 99 % ($f|R#Ffl 3. 65 ft) 
15 MS (APCI+, m/e) 428 (M+l) 

167 

l-(2-7tm^>v;W-2-(3-* h^S/7xn;i/)-6-7x^;i/-lH— T5^/[4, 5-b] 

t!'Jy> 

HPLC (220 nm) mM 96 % (4&!tTO 3. 66 ft) 
20 MS (APCI+, m/e) 426 (M+l) 

"!l 168 



1- (3, 4-v 5 7 U P ^ > -2-(3-/ h+y7i -)!/) -6-7 x ~ Jl/-lH-f 5 7V 
[4,5-b]k°Uv> 

HPLC (220 nm) 99 % (ft^RtUB 4. 01 #) 
25 MS (APCI+, m/e) 460 (M+l) 
«M169 

1- (3-7 P ^ 7 V)V)-l- (3-* h^>7i -JU) -6- 7 x - JW1H--T 5 7V [4, 5-b] 
b°Uv> 

HPLC (220 nm) MS 97 % (ftftftffi 3. 74 ft) 
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MS (APCI+, m/e) 470 01+1) 

mmm no 

. 2-(3-^ h^v7x-;w-6-7x-;i/-i-[2-(huy;i/^-D^?;i/)^>v;W-iH- 

-f S^/W, 5-b] tf'J V> 
5 HPLC (220 nm) MS 97 X 3. 71 #) 

MS (APCI+, m/e) 460 (M+l) 
171 

2- (3-* h^>7i -6- 7 x - ;M - [3- (h'j7MD^ 9^) ^ > i?M -1H- 
-T5^/[4, 5-b]tfUv> 
10 HPLC (220 nm) MS 97 $ (&J#R#Pb1 3. 75 #) 
MS (APCH, m/e) 460 (M+l) 

> 

MMM 172 

2- (3- ^ h ^ is 7 x ~ ;i/) -6- 7 x ~ 1 - [4- ( h U 7 □ ^ J-) V) ^ > i?; w - 1 H- 
-<5^y[4, 5-b]tfD^> 
15 HPLC (220 nm) MS 98 % (^jfW 3. 78 ft) 
(APCH, m/e) 460 (M+l) 
M 173 

2-(3-^h^v7i-ji/)-6-7i - ; v-\ - [4- ( h u 7 O ^ 1> v) ^ > v 5 ;!/] - 

lH-<5^l/[4,5-b]tfU^> 
20 HPLC (220 nm) MS 98 X («}#P#p B 1 3. 84 ft) 
MS (APCH, m/e) 476 (M+l) 
1 74 

2- (3-* h * -> 7 x - ft) -1- (2-^ J-ft^>zsft) -6-7 x " ;WlH-f ^ [4, 5-b] 
tfU'7> 

25 HPLC (220 nm) MS 98 X (ftftftPQ 3. 65 ft) 
MS (APCH, m/e) 406 (M+l) 
£g%$l 1 75 

2-(3-* h^v7x-;i/)-l-(4-^5 : -;i/^>^)-6-7x-;i/-lH-'r5^V[4,5-b] 
tfUv> 
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HPLC (220 nm) 97 % C&jtM 3. 72 
MS (APCI+, m/e) 406 (M+l) 

5 [4,5-b]fc!»>7> 

HPLC (220 nm) MS 99 !K 3. 95 

MS (APCI+, m/e) 420 (M+l) 

mmm m 

l-(4-tert-7^;i/^>^;i/)-2-(3-^ b=^>7x~;i/)-6-7x~;|/-lH--r 5 W 

10 [4,5-b]t?U v> 

HPLC (220 nm) US. 100 * (G^P^ 4. 20 #) 
MS (APCI+, m/e) 448 (M+l) 
178 

i-<3-* h^v^>v;w-2-(3-^ h^i/7x:i;i/)-6-7x-;i/-iH-^ayy[4,5- 

15 b]tf'Jv> 

HPLC (220 nm) fcfifg 99 % (^P#Pb1 3. 71 #) 
MS (APCI+, m/e) 422 (M+l) 
179 

l-(4-^ h4 1 >'^>v;W-2-(3-^ h^v7xrjW-6-7x:^-lH--f 5^/[4, 5- 

20 b]tfU-7> 

HPLC (220 nm) W.& 97 * (ftj^lS 3. 71 #) 
MS (APCI+, m/e) 422 (M+l) 
HJSfil 180 

l-(3, 5-v* h^^>v;W-2-(3-^ h^'>7x-;W-6-7xn;i/-lH-f5^V 

25 [4,5-b]h°Uv> 

HPLC (220 nm) MS 98 & (&}f M 3. 62 #) 
MS (APCI+, m/e) 452 (M+l) 
WMM 181 



4 
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2- (3-* h+->7irjW-l-(2-~ h D^>^;i/)-6-7x-;i/-lH--r 5*V[4, 5-b] 

k°'Jy> 

HPLC (220 nm) MS 99 X (fiy$P#[ffl 3. 62 ft) 
MS (APCH, m/e) 437 (Mil) 
5 MMM 182 

2-(3-* ^->7i-;W-l-(3-- hP^>^;W-6-7x-;i/-lH--f $^VC4,5-b] 
t!Uv> 

HPLC (220 nm) MS 95 % (&&R#ffl 3. 52 #) 
MS (APCH, m/e) 437 01+ 1) 
10 MMM 183 

2- (3-* h * 7 x ~ ;W -1 - (4-- h D ^ >V)V) -6-7 x - Jl^-IH — f 5 M [4, 5-b] 
If U5?> 

HPLC (220 nm) MS 99 X («&P#P^ 3. 64 #) 
MS (APCH, m/e) 437 (M+l) 

» 

15 MMM 184 

4- [ [2- (3-^ h + '> 7 x ~ )0 -6- 7 x n;i/-lH-f 5 M [4, 5-b] fcf U S> >- 1 --f ;W 

HPLC (220 nm) MS 93 X mmnm 3. 53 #) 
MS (APCH, m/e) 417 (M+l) 
20 HM185 

1-[(1,1' -h'7xz;W-2-<jM?JW-2-(3-/ h^v7x-;W-6-7xn;WlH- 
-f5^/[4, 5-b] tf>J^> 

HPLC (220 nm) MS 96 X (&&Pf 4. 00 #) 
MS (APCH, m/e) 468 (M+l) 
25 IIW 186 

l-KM' -H7irjW-HJ^^l/]-2-(3-^ h+y7x-;V)-6-7ir;HH- 

<^^l/[4,5-b]eU> ? > 

HPLC (220 nm) MS 99 X (ftftftM 4. 10 #) 

MS (APCH, m/e) 468 (M+l) 
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2-(3-^h+y7x ~)V) -1- (1 -1- 7 -6-7 x~;M 5 W [4, 5-b] 

HPLC (220 nm) MS 99 * (^P#P B 1 3. 94 #) 
5 MS (APCI+, m/e) 442 (M+l) 



«M 188 

2- (3-* F^/7i -1- (2-j- 7^;m -6-7 x -;hiH 5 [4, 5-b] 
tfU-7> 

HPLC (220 nm) MS 100 * («^TO3.95#) 
10 MS (APCI+, m/e) 442 (M+l) 
USS^l 189 

l-^>Xk H UJl/-2-(3-^ h^rv7x-;i/)-6-7xn;V-lH--r $^!/ [4, 5-b] t: U 



HPLC (220 nm) MS 99 % (Uftmm 4. 04 #) 
15 MS (APCI+, m/e) 468 (M+l) 

190 

1- (m-y)v^- v >-9--r ;w -2- (3-^ h+^x^w -6-7 x - ;mh--t 5 *v 

[4, 5-b] h° u > 

HPLC (220 nm) MS 91 % (&f#Bf PH. 06 #) 
20 MS (APCI+, m/e) 466 (M+l) 
*W191 

2- (3-^h^r->7x-;W-l-(3-7a:y^v^>-7;l/)-6-7x-;i/-lH-l'5^7 
[4, 5-b] lf'Jy> 

HPLC (220 nm) MS 99 % (&£fTO 4. 07 #) 
25 MS (APCI+, m/e) 484 (M+l) 

l - (4-^ > iAr >~7; W -2- (3-^ h^>7x n;w -6- 7 x - ; wih-< $ 

[4, 5-b] k°i>7> 

HPLC (220 nm) MS 97 35 (ffi£pTO 3. 88 #) 
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MS (APCI+, m/e) 496 01+1) 
W&m 193 

4- [ [2- (3- ;* h * -> 7 x - -6- 7 x ~ — f ^ TV [4, 5-b] tf U v >- 1 ~f M 

5 HPLC (220 nm) MS 90 X (fi^R^n 3. 62 ft) 
MS (APCI+, m/e) 450 (M+l) 
194 

[2- (3-* h^v7x-;W-6-7x-;i/-lH--f 5^/[4,5-b]eU V>-l-f;W(7 

10 HPLC (220 nm) mMN X (fiUti^M 3. 71 ft) 
MS (APCI+, m/e) 450 (M+l) 
195 

2-(3-* h^i>7x-;W-l-7x^->;i/-6-7x-;i/-lH-r5^/[4, 5-b] fcf'Ji^ 
HPLC (220 nm) 90 X (^P#^ 3. 62 #) 
15 MS (APCI+, m/e) 420 (M+l) 
8 196 



1- (4-7 DD7 x^-v;i/) -2- (3-^ h + ~> 7 x ~ ;W -6-7 x — ;1/-1H— f 5 TV [4, 5 
b]tfU~7> 

HPLC (220 nm) « 100 X (&j#M 3. 82 ft) 
20 MS (APCI+, m/e) 454 (M+l) 
HJfi^il 197 

l-(4-* h*i/7xt'>;W-2-(3-^ h^->7x-;W-6-7xn;i/-lH-ra7V 
[4, 5-b] tTU 

HPLC (220 nm) $|g 99 X (Ummm 3. 65 ft) 
25 MS (APCI+, m/e) 450 (M+l) 

mmm 198 

4- [[2- (3-* h*->7x-;t')-6-7x-Jl/-lH--f 5 7*1/ [4, 5-b] tf U 5»-W;M 
HPLC (220 nm) « 100 X (&J#M3.55#) 
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MS (APCI+, m/e) 445 (M+l) 
MM 1 99 

2-(3-/ h^->7x ~ )V) -6-7 x ~ )V-\- [ (E) -3-7 xn;i/-2-7°a ^ ~ ;W -1H— f 5 
^7* [4, 5-b] tf U v > 
5 HPLC (220 nm) 99 « (^P#W 3. 87 #) 
MS (APCI+, m/e) 418 (M+l) 
MM 200 

1- [ (3, ^;i/-4-r 7 u ; w P< j-m -2- (3-^ h =^ v7 xZJW -6- 7 x - 

;i/-lH--f 5 y V/[4, 5-b] tf U v>7 
10 HPLC (220 nm) 100 X (ft&ftlHI 3. 38 #) 
MS (APCI+, m/e) 411 (M+l) 
MM 201 

l-X^M- (3-* h^r->7x-;i/)-6-7xn;i/-lH-.- T 5^V[4, 5-b] tf Uv> 
HPLC (220 nm) fftg 100 % (Uft$$T3 3. 27 #) 
15 MS (APCI+, m/e) 330 (M+l) 
MM 202 

i-(x7P7°nb°;v^5 1 ;i/)-2-(3-^ h^>7x-;i/)-6-7x-;i/-iH--f stV 

[4,5-b]h°U^> 

HPLC (220 nm) ffiM 97 % (£UtBf 3. 54 #) 
20 MS (APCI+, m/e) 356 (M+l) 
MM 203 

l-(2-i/7P^\^v;i/X5 1 ;P)-2-(3-^ h^77xX;i/)-6-7x-;i/-lH-^5 7V 
[4, 5-b] tf U v > 

HPLC (220 nm) 100 % G&fMMH. 1 5 #) 
25 MS (APC1+, m/e) 412 (M+l) 
ll 204 

1-f 7 7^;U-2- (3-* h^>7xX;W-6-7xx;i/-lH-f 5^7[4, 5-b] H U ~77 
HPLC (220 nm) mm 94 % (UWmm 3. 61 #) 
MS (APCI+, m/e) 358 (M+l) 



i 
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'MM 205 

2-(3.-* h*5s7x.~)V)-l-(4-^>T-)l)-Z-7x.-)l-M-^$?Vl4, 5-b] tf'J 



HPLC (220 nm) 99 X 3. 68 #) 

5 MS (APCI+, m/e) 370 (M+l) 
MMM 206 

4- [2- (3-* h^5/7x-;W-6-7x-;i/-lH--1' 5 ?V [4, 5-b] tf U *J>-\-4 )V] 7* 

HPLC (220 nm) 100 * (^JfB#^ 3. 19 #) 
10 MS (APCH, m/e) 369 (M+l) 
MMM 207 

2-(3-p< h+y7x-;W-6-7xZJl/-lH- f 5^V[4, 5-b] h° U («#! 1 
(Dfc&m) (80 mg) , 2-tert-y^;i'-r5y-2-S?X^;i/75y-l ) 3-v^^-^ 
;UtiKo-l,3,2-^TlfilNX^'J>» (PS-BEMP, 2.2mmol/g) (326 mg), N,N- 
15 y^^M75 F (4.5 nil) (DU^^UX I IFISlLfcE 3-h:Uv 

;m3mu^du F^mt^ (52 mg) ^inA, m&T-£t>\z 15 ^MLfc ^t, 

H» 222 Olsmizm^XmnL, 2-(3-* h^->7xZ;W- 6-7x-JH-(3- 
tfUv;U^^;W-lH-T5^V[4,5-b] t°U^> (67 mg, 65*) £#fc 0 
HPLC (220 nm) ®&M 98 * (Um&ffl 2. 68 #) 
20 MS (APCI+, m/e) 393 (M+l) 

KJt^Mtt) £Mj!^U H2&M207 ©Ti&CTCT^TGQJI 
208-213 ©te£#j££-/&Lfc 0 
208 

25 2-(3-^ h^v7x-;i/)-6-7x-;i/-l-(4-tfU>?;i/^5 L ;W-lH-r5^y[4,5-b] 
tf U V> 

HPLC (220 nm) 97 % mmmm 2. 60 #) 
MS (APCI+, m/e) 393 (M+l) 
»!l 209 
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2- [ [2- (3-* h * v 7 x ~)V) -6- 7 x -JU-lH-r 5 7*7 [4, 5-b] tf U 5? >-l-< ; W 

HPLC (220 nm) MS 97 % «mRf 3. 67 ft) 
MS (APCH, m/e) 443 (M+l) 
5 MM 210 

2- (3-y h*->7zz;W -6-7 x - (^7 7-;WH' -1H-- T 5 TV 

[4, 5-b] tf U v > 

HPLC (220 nm) m& 81 % (Um$m 3. 28 #) 
MS (APCH, m/e) 399 (M+l) 
10 MM 211 

N,N-7X^;WN-[2-[2-(3-^ h*v7xx;!/)-6-7xx;i/-lH--r 5 7V[4, 5-b] tf 
U -7 >- W )V] Jif-J W 7 5 > 
HPLC (220 nm) jffig 96 X (ftft&R] 2. 64 #) 
MS (APCH, m/e) 401 (M+l) 
15 HitlM 212 

2-(3-^ h^>-7x-;i/)-6-7x-;i/-l-(2-k°^U> ? yx^;i/)-lH-f 5 7V[4, 5- 
b]t°Uv> 

HPLC (220 nm) m& 96 X (fiySISM 2. 67 #) 
MS (APCI+, m/e) 413 (M+l) 
20 MM 213 

2- (3-^ h+y7i"JW -1- (2-^;!/^ »J 7 X^JU) -6- 7 x x;i/- 1 H-- f 5 TV [4, 5- 
b]fcTU5» 

HPLC (220 nm) MS 97 % (ft&ftlRJ 2. 59 #) 
MS (APCI+, m/e) 415 (M+l) 

25 mmm 214 

5-70^-2- [ (E) -2- [4- ( h u 7;M" u * j-M 7 xx;W if-JH ^ > 7*+-9- 

7-;i/ (#*M 44 <D4k&W) (129 mg) , 7i-Md>S (171 mg) , xh7 
*7s(hU 7xXJl/7fr77W »A°^77A(0) (61 mg) , 2 M j^Stf* MJ £ A & 
W. (1.05 ml) , b)l3L> (3. 15. ml) , 7b7t HD77> (1.05 ml) ©rl^ 
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y> (3:1, v/v) £#lc$HEL&. W«IJi&7Kft> ttft (MgS0 4 ) ft, 

(1 : 6, v/v) T*)iaiT5I»«iibT§e.n^g^^ttLT, 
5 5-7 x ~ JU-2- [ (E) -2- [4- (hU 7M0^?JW7i x;|/] If-JV] ^ > 7^3r1+- 

v*-;i/ (70 mg, 55 jo »»x^;p-^u->«fcosisa. 

'HNMR (CDClj) 5 7.18 (1H, d, J = 15.6 Hz), 7.34-7.52 (3H, m), 7.60-7.75 
(8H, m), 7.83 (1H, d, J = 16.4 Hz), 7.93 (1H, t, J = 1.3 Hz) ppm 
IR (KBr) v 1337, 1121, 1073, 829 cm' 1 
10 HPLC (220 nm) fc£g97 % (#J#^5.37^) 
MS (APCI+, m/e) 366 (M+l) 

• * 

214 (DjsmizmvTsrFwnmm 215-219 o^m^m^it. 

215 

15 5-7 x x;P-2- [ (E) -2- 7 x ZjHr-JW ^ > 
HPLC (220 nm) 93 X (#J#B#IW 5. 14#) 
MS (APCI+, m/e), 298 (M+l) 
MM 216 

2-[(E)-2- (2, 4-$?7;M" □ 7 x X jWlf-iW -5-7 x ~jU^> y**tfy*-;i/ 
20 HPLC (220 nm) 100 X (&JfB#K 5. 26 #) 
MS (APCI+, m/e) 334 (M+l) 
MM 217 

5- (2- 7 U ;W -2- [ (E) -2- 7 x x;i/Xxx;H ^ > 

HPLC (220 nm) ®M 97 X O&fteW 4. 94 #) 
25 MS (APCI+, m/e) 288 (M+l) 
MM 218 

5- (2- 7 U ; V) -2- [ (E) -2- [4- ( h U 7 )V* D / J W 7 x X J V\ Xx X ;U] ^ > 7^ 

++7-;i/ 

HPLC (220 nm) fcfcg 92 X (#j$l$!ffl 5. 19 00 
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MS (APCI+, m/e) 356 (M+l) 

mmm 219 

2- [(E) -2- (2, 4-^7^D7x-jW Ij-JW-5- (2-7 U ;W V*-;U 
HPLC (220 nm) ^100 !B (&fM^ 5. 06 #) 
5 MS (APCI+, m/e) 324 (M+l) 



5_yp t _2-[( E )_2-7 X -;i/X7 : --;i/]^>y^ifv'-;i/ (###| 43 

#1) (105 mg) , p-ZUV-Jl (45 mg) , «#U7A (97 ig) , Btfbfl(II) 
(70 mg) , tTUv> (1.5 ml) ©^«jS7;i/^>^JSf 130 < CT24R#|t^# 

stc»g8k ?m « (Mgso 4 ) a, »*se*«je®*, »««ss/u*y;u*7A 

i'D-7h^77^HC#U Smx^-^\^> (1:6, v/v) Ti8lH'f£iS# 
*«JE«H bT# 6 nSiKS £M bT> 5- (4-* 9MI/7 -2- [ (E) -2-7 
xXJHf^W^>WD-y-* (69 mg, 60 %) flflftxg 1 ;!/-^ 



15 DfSf&il. 

'H NMR (CDC1 3 ) <5 2.34 (3H, s), 6.92 (2H, d, J = 8. 8 Hz)., 7.03 (1H, dd, J' 
= 8.6, 2.2 Hz), 7.06 (1H, d, J = 16.4 Hz), 7.14 (2H, d, J = 8. 4 Hz), 7.32 
(1H, d, J = 2.6 Hz), 7.38-7.48 (4H, m), 7. 58-7. 63 (2H, m), 7.79 (1H, d, J 
= 16.6 Hz) ppm 

20 IR (KBr) v 1532, 1507, 1472, 1223 cm" 1 

* 

HPLC (220 nm) 95 % mW^W 5. 30 #) 
MS (APCI+, m/e) 328 (M+l) 

tiif&Qan t bx##M 43-44 v>ib&tot&m0W&7 x. ; -;i/**iaw u 

«M 220 ©^ffifcipUTOTO^Jfifll 221-222 <D{b&M&&J&LtCo 
25 »M221 

2- [ (E) -2-7 x XJPXf-JH -5- [4- [4- (1H-1 , 2, 3- h «J T V-^-l-Y ;W 7*^;H 

7 x y ^> 

HPLC (220 nm) $&& 97 * <#J$P#|g 4. 76 #) 
MS (APC1+, m/e) 4.37 (M+l) 



mm 220 
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HJfiM 222 

5- [4- [4- (1H-1 , 2, 3- h U 7 )V) 7x7 * v]-2- [(E) -2- [4- ( h 

U y)V*u* =?)V> 7 x - ;W xf-jH ^ > y-^-t+V- jv 

HPLC (220 nm) US. 100 X («}$P#P B 1 5. 00 #) 
5 MS (APCI+, m/e) 505 (M+l) 
HJfiSM 223 

6-7nt-2-7x-;i/-lH-f 57V [4, 5-b] tf U 5>> (###) 3 ©ffr&to) (90 
mg) , 7x-Mn>f (104 mg) , Th7^(h'j7xZMX7^»;t7 
v7ix(0) (38 mg) , 2 M RK?" h U 7 (0.82 ml) , fb7tFD77> 

10 (3.3mi) ©s-&«j*T;p=f>^«'f 85 "c^r 24 mm*&m&it& wm^jv 

-fh7tKn77> (3:1. v/v) tzfcfcaflBLfc. til^7j<^ ftft 

(Mgso 4 ) %m&mj£>&& &%ty>i&i'V%5 t ji%7&2w?h>f77j-\z 

ttU SSx^l/-^ n D*;^ - (1 : 1 :4, v/v) 
ffi.&MBLT'&ZtlZ&gk&M'&LT, 2,6— 77x-;i/-lH— f 5^7[4, 5-b] tf U 
15 ¥> (20 mg, 22 J!) ^DD^M-^^;-MOS^. 
HPLC (220 nm) fcfcg 97 X (ftSH^W 2. 78 ^) 
MS (ESI+, m/e) 272 (M+l) 

mmmntvxmmmz, n, i6©te£4&£&«©#o>i*£jggg&u n 

M 223 ©77^^2pCTOT©ll» 224~237 ©^'&tJ^-&^L,fc 0 *-©8& & 
HJfiM 224 

2-~>7 P / \+'>;P-6-7x-;i/-lH--r 5 W [4, 5-b] fcf'J 
HPLC (220 nm) MS 85 X (ftftffiM 2. 74 ft) 
25 MS (ESI+, m/e) 278 (M+l) 

225 

6- (2- 7 P 7 x - ; W -2- 7 x ~ 1 H-f 5 TV [4, 5-b] bf U 5? > 
HPLC (220 nm) mm 99 3! (ftftftM 2. 88 #) 
MS (APC1+, m/e) 290 (M+l) 
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'MM 226 

2->'^DA+->;i/-6-(2-7;^D7x-;i/)-lH-r 5^V[4, 5-b] If U *J> 

HPLC (220 nm) 1RM 99 % (UftftWl 2. 79 #) 
MS (APCI+, m/e) 296 (M+l) 
5 227 

^-(i-±y^)V)-2-y x.~)V-m--( ^VU, 5-b] tf u 5» 

HPLC (220 nm) |ifcS 100 % («&Pf 3. 18 #) 
MS (APCI+, m/e) 322 (M+l) 
ftttffll 228 

10 DA^i>jl/-6-(l-^-7^;W-lH--r 5 ^V[4, 5-b] tf U V> 

HPLC (220 nm) ^96 % («f#P#Fs1 3. 1 1 #) 
MS (APCI+, m/e) 328 (M+l) 
H^J 229 

2->^7U^v;i/-6-(3-^ h^v7x-;l/)-lH-^5^V[4,5-b]h!U^> 
15 HPLC (220 nm) 100 % O&gfPfF^ 2. 83 #) 
MS (APCI+, m/e) 308 (M+l) 
fd&M 230 

6- (3-* h^v-7x^;U)-2-7x^;i/-lH-< 5^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 100 % (#&R#F^ 2. 87 #) 
20 MS (APCI+, m/e) 302 (M+l) 
nffiW 231 

2-v7n^^;i/-6-[3-(hU7;i/^-D^^;W7x-;i/]-iH--r sy^/w, 5-b] t° 

HPLC (220 nm) MS 97 % ($f#P#F>fl 3. 13 #) 
25 MS (APCI+, m/e) 346 (M+l) 
»#|232 

4-(2-7x-ji/-iH-r [4, 5-b] tf u >>>-6-r;w^>y~ b u;i/ 

HPLC (220 nm) MS 100 % (^gfBfF^ 2. 87 #) 
MS (APCI+, m/e) 297 (M+l) 
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mmm 233 

4-(2->£ P^v^>;i/-lH~f 5 jfV [4, 5-b] tf >J 5?>-6H > ;W 'OV- h U ;P 
HPLC (220 nm) ®M 99 X (ft&l$N 2. 71 #) 
MS (APCI+, m/e) 303 01+ 1) 
5 HJfi^l 234 

6-[4-U3^1/*;U*-;» 7x-;W-2-7x-;l/-lH-< =^V[4, 5-b] t°'Jy> 
HPLC (220 nm) MS 80 X (ft&l$m 2. 58 #) 
MS (APCI+, m/e) 350 (M+l) 
«#!235 ' 

io 2-^7 p a^;u-6-[4-(^;1/*;m%^;0 7x-;w-m-'f 5 ^V[4, 5-b] tf u 

v> 

HPLC (220 nm) MS 96 X (&jt« 2. 48 #) 

MS (APCI+, m/e) 356 (M+l) 

HM^J236 

1 5 6- (2- 7)1* P 7 x " ;W -2- (2-^-7 -1H--T 5 ^/ [4, 5-b] tf U V > 
HPLC (220 nm) MS 98 X («*#« 3. 34 #) 
MS (APCI+, m/e) 340 (M+l) 
237 

2-(2-^-7^;P)-6-7xn;i/-lH--f 5 ^7 [4, 5-b] tf U 5» 
20 HPLC (220 nm) MS 100 X (&3$B#^ 3. 21 5+) 
MS (APCI+, m/e) 322 (M+l) 

mnm 238 

6-7*P ; t-2-7xr:;i/-lH-f ^ ^7[4, 5-b] tf U v> (###J 3 ©ft'&ft) (90 
mg) , 2-(hU75 L ;U7^r.;i/)7^> (305 mg) , PP t:7. ( h U 7x~M 
25 77-< »A^> ? 7A(II) (23 mg) , N,N-y7fWA75h* (4 ml) 

&£7;W:J>Ja»t* 80 «CT? 24 P#|RW>#flii t JHfc 7k\z&$\ SfUfJhrf 
7kFo77> (3 : 1, v/v) TtttBLfco WM^7m (MgS0 4 ) ^ 

$£mjew*> ? j**7nvb!f77 4 mm*.? 

)V-2ua*)l&-^3rV> (1:1:4, v/v) T»ffit"SiS#£«JE»*il/T# 
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ZtlZMih&fflBLVT * 6- (2- 7 >j;W-2-7irjHH-f5^;[4, 5-b] t?U 
(49 mg, 57 X) *f|fc. • 
HPLC (220 nm) MS 100 % (fiy$l$ra 2'. 66 #) 
MS (APCI+, m/e) 262 (M+l) 

IffliRU 238 ©^fe(c2pDTOT©||JIM 239—241 ©fll^&^bfc. 

239 

10 2->^d^^h-(2-7 u;w-iH-^f s^y*[4, 5-b] try 

HPLC (220 nm) MS 99 X (ft&R$|HI 2. 57 #) 
MS (APCI+, m/e) 268 (M+l) 
^J£0J 240 

6- (2-7 'J ;!/) -2- (2-^75^;U) -lH— f 5 ^V/ [4, 5-b] fcf U v> 
15 HPLC (220 nm) MS 98 % (#J$B#H 3. 18 #) 
MS (APCI+, m/e) 312 (M+l) 
il 241 

2-(2-^-7^;W-6-(2-^X-;W-lH-f 5^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 % (fikgfftfffl 3. 31 #) 
20 MS (APCI+, m/e) 328 (M+l) 

©HJfifcl 242-254 <Dft&W&&f&\s1t, 
mi&M 242 

6-7o ; e-2-(3-^ h+i/7i-;W^>7W/-;i/ 

25 HPLC (220 nm) MS 97 X (ftftftlHI 4. 85 ft) 
MS (APCI+, m/e) 304 (M+l) 
HM#<J 243 

HPLC (220 nm) MS 95 % (ftJ&Pfrffl 5. 41 



• 



WO 03/045929 PCT/JP02/12264 

124 

MS (APCI+, m/e) 324 (M+l) 
III 244 

6-^d ; e-2-7x-;k>'/W7-;1' 

HPLC (220 nm) MS 99 * (^gfl^ 4. 83 
5 MS (APCI+, m/e) 274 (M+l) 
MM 245 

6-7*P ; E-2-(3-^^;i/7x-;i/)^>y^1fy-;i/ 
HPLC (220 nm) MS 97 * (flytBffffl .5. 12 #) 
MS (APCH, m/e) 288 (M+l) 
10 MM 246 

# 

6-7*0^-2- (4-* h^$/7x-;i/)^>7^itv*-;w 

HPLC (220 nm) MS 98 SS (&f#P#fS 4. 81 #) 
MS (APCH, m/e) 304 (M+l) 
n\ 247 

15 6-7*n^-2-(3,4-^/ F^y7i-iW^>#W , /^l' 
HPLC (220 nm) MS 95 * 0£&R#F H 1 4. 50 #) 
MS (APCH, m/e) 334 (M+l) 
f»J248 

6-7p ; e-2-(2-^ h^5/7x-;w^>^^rity*-;u 

20 HPLC (220 nm) MS 99 % (&Wmffl 4. 41 #) 
MS (APCH, m/e) 304 (M+l) 
n 249 

6-7n ; E-2-(3,4,5-hU^ h+y7i-;i/)^> , /W 1 /-JI/ 
HPLC (220 nm) MS 99 % (^B#F^ 4. 57 #) 
25 MS (APCH, m/e) 364 (M+l) 
MUM 250 

6-7D ^E-2- (3-7MD7i^)^>Wty-Jl/ 

i 

HPLC (220 nm) MS 96 % («*# M 4. 95 #) 
MS (APCH, m/e) 292 (M+l) 
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i 

nmm 251 

6-7* d [3- ( b U 7)1* u * ?-)V) 7 x zlM k y y*:**U- \T-)V 

HPLC (220 nm) MM 99 % (UWmm 5. 23 ft) 
MS (APCI+, m/e) 342 (M+l) 
5 252 

6-7* O ^-2- [3- ( b U 7)l<* O * b * </) 7 x - ; w ^ > i/^-^v*-;!' 

HPLC (220 nm) MS 100 % (#*#fl#P^5.30#) 
MS (APCI+, m/e) 358 (M+l) 
MffiM 253 

10 3-(6-7*P ; E^>y^^y-;W2-r;0^>X75 H 
HPLC (220 nm) ffl.& 98 % (&f#P#P^ 3. 65 #) 
MS (APCI+, m/e) 317 (M+l) 
MMM 254 

6 _7 D ^_ 2 _ (3-7 h ^ 5> 7 x - ;0 ^ > V ttW—)V 
15 HPLC (220 nm) 99 X (&J#B# IV 5. 71 #) 
MS (APCI+, m/e) 346 (M+l) 
. HJ&$I255 

3-(6-7*o^E^>y*^-y-y-;i'-2-r;i/)^>X75 H ($JK0! 253 oft^4fc) 

(1.09 g) , t°'Jy> (0.41 g) , N.N-y^^Jl/ATSF (20 ml) 0S£tt 
20 HWJMO'JF (0.52 g) £0 "CTI&Tbfc. 0 "CT 50 «fl|j&**jR1f& 

a, i^mx^T^tBbfco tsi^i n yawt, *, « 

fP«#7jc, zfcTJEfcifeifrU «g& (MgS0 4 ) ^, »£MEEW3cU ^^<&«L, 
T, 3-(6-7 < n ; E^>7*^l7-y— ;W2— f;W^>y*— h U ;U (949 mg, 92 X) & 

25 'H NMR (CDC 1 3 ) 6 7. 53 (1H, dd, J =8.7, 1.7 Hz), 7.64-7.72 (2H, m), 7.80 
(1H, d, J = 1.8 Hz), 7.84 (1H, dt, J = 7. 7, 1.5 Hz), 8.45-8.53 (2H, in) 
ppm 

IR (KBr) v 2232, 1333, 804 cnf 1 

HPLC (220 nm) m& 98 % (U&mffl 4. 57 ft) 
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MS (ESI+, m/e) 299 (M+l) 

<D£&M 256~266 (Dit^^mhfzo 

mmm 256 

6-7*n t-2- [3- [( f u 7)V-*u* j-)V> 3^] 7 x - ;u] ^ > y^-^-y- v*-;i/ 

HPLC (220 nm) MS 98 X (ftftftffl 5. 42 #) 
MS (APCI+, m/e) 374 (M+l) 
^11 257 

HPLC (220 nm) MS 100 * ($J#P#fyj 5. 28 #) 
MS (APCI+, m/e) 360 (M+l) 
HMM 258 

6-7n qE-2- (3-x h+y7i ^ > V^^+i-y*-;i/ 

HPLC (220 nm) MS 100 % (&&P#ffl 5. 13 #) 
MS (APCI+, m/e) 318 (M+l) 
5yg#iJ 259 

2-[3,5-k*7(hU7MD^ 7 x ~)V\ -6-7* P ^ ^ > 

■ 

HPLC (220 nm) MS 100 * Ofc&lltPfl 5. 48 #) 
MS (APCI+, m/e) 410 (M+l) 



HifiM 260 

6^7D ^E-2- (3, 5-y7M D 7i"JW ^>V^i+ 
HPLC (220 nm) MS 100 % (ftfttirlH) 5. 07 &) 
MS (APCI+, m/e) 310 (M+l) 
HJSM261 

6-7o t-2- (3-7x/ ^y7i-JW ^>l/*+1J-y-;i/ 
HPLC (220 nm) MS 100 % (fiUeftlHj 5. 46 30 
MS (APCI+, m/e) 366 (M+l) 

» 

262 

6-7* O q&-2- (5-7 3\)W2-3*-I ^>!/w/-;p 



WO 03/045929 PCT/JP02/12264 

■ 

127 

HPLC (220 nm) $£^99 % (^^tB#PbT 4. 91 ^) 
MS (APCI+, m/e) 294 (M+l) 
m\ 263 

2- (1 > V 7 y >-l- f ;w -6-7* P ^ > % /^u- 

5 HPLC (220 nm) |ifcg 99 * (£U$P#Ph1 4. 92 #) 
MS (APCI+, m/e) 314 (M+l) 
M#I264 

2-(l-^>^7x>-2-<J|/)-6-ynt^>yt^^-;i/ 

* 

HPLC (220 nm) MS 97 X (^»fs15.31^) 
10 MS (APCI+, m/e) 330 (M+l) 
'603 265 

6-(6-7*p ; &^> % /^+)-i/-;i/-2-r;0^y u > 

HPLC (220 nm) 97 * (^^P#P^ 3. 40 #) 
MS (APCI+, m/e) 325 (M+l) 
15 MS&M 266 ' 

6-7*n^-2-(3-- b D 7x-JW^>ytW-Jl/ 
HPLC (220 nm) MS 99 % (&j#M 4. 70 #) 
MS (APCI+, m/e) 319 (M+l) 
«| 267 

20 6-7nt-2-(3-rhn7x-)W^>^Wy"^ (M0!l 266 (Dfc&%0) 
(5.96 g) , Mfo—ytDV (ID (204 mg) , *9 (100 ml) , fb7t 

Yuyyy (100 ml) ©g-g-^^K^ib^^^h'J^A (2.12 g) £0 tT'> 

W7K(ca^\ Mm^frT-mttiLtc. ^mm^m. nm (Mgsp 4 ) , m^mmm 

25 II^ISSL, ^^^ItSlbT, 3-(6-7D^^>7^ity*-;U-2--r 

;i/)7-U> (4.46 g, 83 %) &mtco 

'H NMR (CDC1 3 ) 6 3.86 (2H, s), 6.86 (1H, ddd, J = 7.8, 2.3, 0.8 Hz), 
7.26-7.37 (2H, m), 7.47 (1H, dd, J = 8. 5, 1.9 Hz), 7.54-7.64 (2H, m), 

* 

7.74 (1H, d, J = 1.8 Hz) ppm 
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IR (KBr) v 3206, 1456, 1335 cm" 1 
HPLC (220 nm) $fi& 85 % (#J#P#Pi8 3. 28 #) 
MS (APCI+, m/e) 289 (M+l) 
Mti&M 268 

5 i-^-^u=E^>V^^/-)V-2- r;07-U > (H«J 267 oik&m) 

(925 mg) , hUX^75> (390 mg) , fh7tFD77> (35 ml).(0^ 
(C7-fe^;^oUH (276 mg) Z^MX-MXtco SIT? 1 mm^U^fz^ S 
Jfefi^STfcfcffi^ ft»X^-fh7kHD77> (3:1, v/v) Tftffibfc. 

wms i n *, tktm^^l, (Mgso 4 ) mm* 

10 «JEg*U ffl^ttH, N-[3-(6-^0^^>y^^\/-JW2-f;l/)7x 
XJW7-feh75F (923 mg, 87 X) &Wz 0 

'H NMR (CDC1 3 ) 6 2.24 (3H, s), 7.34-7.39 (1H, m), 7. 45-7.53 (2H, m), 7.62 
(1H, d, J = 8.0 Hz), 7.74 (1H, d, J = 1.8 Hz), 7.79-7.84 (1H, m), 7.96- 
8.00 (1H, m), 8.28 (1H, s) ppm 
15 IR (KBr) v 3274, 1663, 1564 cnf 1 

HPLC (220 nm) 86 % 4. 00 #) 

MS (ESI+, m/e) 331 (M+l) 

268 <D-%mz.mvTsn : <D$mM 269 <Dik&m&€>!&vtz a 

« 

20 ^m&l 269 

N- [3- (6-7*D t ^ >yt+f 7- JW2-^f ;W 7 1 ^ >X7 5 H 
HPLC (220 nm) $>S. 89 % O&itl^ 4. 72 #) 
MS (ESI+, m/e) 393 (M+l) 
«0H 270 

25 3-(6-7*n^E^>V^4 1 i+y-;l'-2-f ;W 7-U > (H«i 267 (Dit&m 

(925 mg) , hUX^75> (490 mg) , l-J^)V7 S J fc° U v> (39 mg) , 
Th7t+*077> (35 ml) ©M(C^^>7.;l/^-;i/^nU H (440 mg) 

mitivfr, *a®£i n mm, ?k mmmwK *t-jh&»u nm (Mgso 4 ) 
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ft, M^ffiSSb, m^MMVX. N-[3-(6-7*O^E^>y^^y-;l/-2- 
• -f JW 7 xZJl/] ^ ^ >7,M >7 5 H (686 mg, 58 %) IfflftX^-^ 

«H NMR (DMS0-d 6 ) 5 3.07 (3H, s), 7.44-7.48 (1H, m), 7. 55-7.63 (2H, m), 
5 7. 79 (1H, d, J = 8.8 Hz), 7.90-7.94 (1H, m), 8.08-8.15 (2H, i), 10.13 (1H, 
s) ppm 

IR (KBr) v 3270, 1321, 1159 cm" 1 
HPLC (220 nm) Jfifg 93 % (fiatPSH 4. 10 
MS (ESI+, m/e) 367 (M+l) 
10 271 

3-(6-7'P ; E^>\/^-^V-;i/-2-l';i/)7^U > («M 267 (Dft&m) 
(925 mg) ©tTUv> (15 ml) ®W.\Z-1 V i^T >^X.^ )V (680 mg) £gfiTJa 

xtc sit 3 wriajj^trjB-tffcft, Rjes^STKfca^ smf;i/-fh7 

tFD77> (3 : 1, v/v) TtttBUfc. IWl N £0& *, ISftSWzK, 
15 *T«5fc«c»L, ttft (MgS0 4 ) ft, ftft£ttfiEB£U ^I&ttbT, N-[3- 

(6-^n^E^>v/^-^y-jW2-r;i/)7x-;W-N'-x^;i/^ (986 mg, 

86 X) £#fc„ 

'H NMR (DMS0-d 6 ) <5 1.09 (3H, t, J = 7. 2 Hz), 3.15 (2H, quintet, J = 6.7 
Hz), 6.20 (1H, t, J = 5. 5 Hz), 7.40-7.60 (3H, m), 7.70-7.78 (2H, m), 8.12 
20 OH, d, J = 1.4 Hz), 8.46 (1H, s), 8.78 (1H, s) ppm 
IR (KBr) v 3281, 1645, 1570 cm" 1 
HPLC (220 nm) US. 92 % (&J#B# ffl 4. 10 #) 
MS (ESI+, m/e) 360 (M+l) 

mmm 272 

25 6-7*Pt-2-(3-^ h+>>7i-JW^>7my^ (H»J 242 ©fls£*) 
(19.45 g) ©^do^I/A (800 ml) aSF^fcH^b^* (100.05 g) & 0 V, 
T'fTb, tfiT 4 Ptfsl, 65 "CT 9 ^W*"#ffl€fc. JEj£«£4&&*fc:a^ g 
»T 30 #W|J&»*ffli?fca, ^DP3Jn;1/A— rh^t Fa77> (4:1, v/v) T 
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mtHLTzo WMSrtifc ttJft (MgS0 4 ) »i££*JEfS*U IS B B ^IILT, 
3-(6-yo ; E^>y^1ty-;l/-2-1 > ;i/)7xy-;l' (16.46 g, 89 55) 
'H NMR (DMSO-dg) 6 7.03 (1H, ddd, J = 8.2, 2.4, 0.9 Hz), 7.41 (1H, t, J = 
7.9 Hz), 7. 54-7.65 (3H, m), 7.75 (1H, d, J = 8.4 Hz), 8.09 (1H, d, J = 
1.8 Hz), 9.95 (1H, s) ppm 
IR (KBr) v 3094, 1460, 1300 cm"' 
. HPLC (220 nm) 97 % (&3#M4.14#) 
MS (APCI+, m/e) 290 (M+l) 
273 

3-(6-7*D ; e^>y^^ij-y-;i/-2-r;i/)7.xy-;u mmm 272 <Dit&®) 

(1.02 g) ©N.N-y^^MMJSK (6 ml) m&\Z 2-3- F7°PA°> (0.68 
g) tfflgLXVVJ* (0.63 g) £50 TC-ejD*., 50 "CT? 1.5 WPIB^fitffc. 2- 
3-H7°PA°> (0.34 g) £&gfe#U£A (0.31 g) £jginU 50 C CT££>K1 

l, v/v) T&asbfc. w«Ji£zKifc, ftjR (Mgso 4 ) SStt 

&'>U^*7A^a7h^77^-l:#L, fttXf^-A+-!t> (1:20- 
1:6, v/v) T?i§fflT5W#£iSJEEiftiHibT, 6-7*D ; &-2-(3-f V7°D^y7i 

n;i/)^>v*^+>- > /-;u (896 mg, 77 %) zmivtco 

'H NMR (CDC 1 3 ) 6 1.39 (6H, d, J = 6. 2 Hz) , 4.69 (1H, sevenplet, J = 6.0 

Hz), 7.08 (1H, ddd, J = 8.4, 2.6, 1.0 Hz), 7.38-7.50 (2H, m), 7.63 (1H, d, 

J = 8.8 Hz), 7. 73-7.82 (3H, ra) ppm 

IR (KBr) v 2975, 1557, 1265 cm -1 

HPLC (220 nm) JfcSnOO % (fiU$P#ffl 5. 30 #) 

MS (APCI+, m/e) 332 (M+l) 

III 273 ©Tjfe^^CT^TOllJSM 274-279 ©^fe^^Lfc. 
274 

6-70^-2- [3- 5^** v) 7 x n;H ^ > 

HPLC (220 nm) 99 * (fly^RA 6. 33 #) 
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i 

MS (APCI+, m/e) 374 (M+l) 

mmm 275 

6-7 O [3- (3-^ 5^7 h 7 x - )V\ 1 >VttW-)V 
HPLC (220 nm) fflM 98 X (§jtHFI 5. 90 ft) 
5 MS (APCI+, m/e) 360 (M+l) 

6-7* n q£-2- [3- icy if U ^ ><?)l**r '» 7 x -JU] ^ > 1/*+* 
HPLC (220 nm) M^lOO X («P#ra 5. 75 #) 
MS (APCI+, m/e) 358 (M+l) 
10 llfl 277 

6-7o ; E-2-[3-(>/^D7 0 Dtf;i/^ h^~»7x-;W^>y^ity-;i/ 

HPLC (220 nm) 99 X (&J#l$m 5. 29 #) 
MS (APCI+, m/e) 344 (M+l) 
278 

1 5 2- [3- K > V v) 7 x -6-7P ^ > s tt*W—)V 
HPLC (220 nm) ^ 100 X (^PfW 5. 41 #) 
MS (APCI+, m/e) 380 (M+l) 

MMM 279 ' 
[3-(6-^n ; E<>yt+t , /-;hKJW7x/+y]i® tert-7^ 
20 HPLC (220 nm) m& 100 X (ffiMmffl 5. 12 ft) 
MS (APCI+, m/e) 404 (M+l) 
WSm 280 

[3- (6-7 D t ^ > 7 1 W 1 /- JH-<f JW 7 x / + y] fit tert-7^ (UMl 
W 279 (2.22 g) ©f h7tH077> (10 ml) »JfclC 4 NSDR- 

25 I^X^P (50 ml) £Jn*., ifit 2 |f B 1^f gffc. 

ill^-fh7kF077> (3:1, v/v) TtttBbfco #«S**«fe, 

(MgS0 4 ) »!££«JE&£U i£JI£«t>T, [3-(6-7D^>V r ^+!-V 
-)h2-fJW7i/^y]ig? (1.27 g, 66 X) fh7kF077>-» 
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,'H NMR (DMS0-d 6 ) <5 4. 83 (2H, s), 7.19-7.25 (1H, m), 7.50-7.64 (3H, m), 
7. 76-7. 80 (2H, m), 8.12 (1H, d, J = 1.8 Hz) ppm 
IR (KBr) v 2913, 1717, 1327 cm' 1 
HPLC (220 nm) ffi.& 99 % (&&Pf Pfl 4. 06 #) 
5 MS (APCH, m/e) 348 (M+l) 

mm 28i 

[3- > ^^-^-2-^ jw 7 1 y ^ y] nt 2w<bfc& 

i) (1.17 g) ^fh7tHa77> (35 ml) \z®ML, :t*1+U;i^oUF 
(0.51 g) b. NJ-^^^MMTS H (15 u\) ^mfrMXtCo i^T 2 NfFI 

t 

« 

7kHD77> (11 ml) \Z.mML, 40 % ^)V7^>^W. (9 ml) £0 "CT 
Yuyyy (3: 1, v/v) TttttS bfc. W$DP£7j<^ tttt (MgS0 4 ) 

MSb, ® H B H MbT> 2-[3-(6-> r P ; e^>i/^-^ity-;i/-2-r;W7i 

15 ;^y]-N-/Wth75H (1.16 g, 96 30 £#fc„ 

'H NMR (CDC 1 3 ) 6 2.95 (3H, d, J = 5. 0 Hz), 4.61 (2H, s), 6.64 (1H, broad 
s), 7.11 (1H, ddd, J = 8.4, 2.8, 1.2 Hz), 7.45-7.53 (2H, m), 7.64 (1H, d, 
J - 8.0 Hz), 7. 76-7, 80 (2H, m), 7.91 (1H, ddd, J = 8.0, 1.4, 0.7 Hz) ppm 
IR (KBr) v 3330, 1678, 1055 cm" 1 

20 HPLC (220 nm) « 100 % (&JtTO3.98#) 
MS (APCH, m/e) 361 (M+l) 

m 273 (DjjmzmvTMTconffim 232-284 (Dfc-sm^f&vtz.* 

* 

'MM 282 

25 6-^0^-2- (3- (2-* h+->X 7x-;W^> Wlf y-il/ 

HPLC (220 nm) mM 98 * (^B#W 4. 65 #) 
MS (ACPH, m/e) 348 (M+l) 

mmm 283 

4-(3-(6-^Dt^>7Wy-iWJI/)7i/^y) 7*^ >- h U )V 
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HPLC (220 nm) 98 % (&J#Bf Pel 4. 65 #) 
MS (ACPI+, m/e) 357 (M+l) 
MMM 284 

6-7* Dt-2-(3-(2-WJ7Xh+ ~» 7 x - ;W ^ > V**-9-V-)l 
5 HPLC (220 nm) 99 X (&&M 3. 30 #) 
MS (ACPI+, m/e) 403 (M+l) 
UJ»Ki:bT##^J 46-51 ©{t£t/£&S©^D>$?£iIl:SiRU 

i (DjjmzmvTMTonnm 285-302 ©-fb^^^u^o & 

10 285 

2-(3-^9 L ;i/7x-;W-6-7x-;i/-lH-f 5 ^7 [4, 5-b] tf U v> 
HPLC (220 nm) fcfig 100 X («f£Bf K3. 14 #) 
MS (APCI+, m/e) 286 (M+l) 
UlSfi 286 

15 2-(3-X h^rv7xn;i/)-6-7xXJU-lH--f 5 ^/[4, 5-b] tf >j >?> 
HPLC (220 nm) jftg 96 X (fiy#P$|ffl 3. 27 #) 
MS (APCI+, m/e) 316 (M+l) 
HJSM 287 

6- y x n;u-2- (3-yD^->7i -;w -ih— r s u, 5-b] tr u > 

■ 

20 HPLC (220 nm) M^97 X (ftSMfclH 3. 49 #) 
MS (APCI+, m/e) 330 (M+l) 
288 

2-(3 — f 7 7°n^5>7x-;i/)-6-7xri;i/-lH-'f 5^V[4, 5-b] fcf U ~7> 
HPLC (220 nm) M^98 % (^RtF^ 3. 40 #) 
25 MS (APCI+, m/e) 330 (M+l) 
MM&l 289 

2- (3-7* h+5/7x-;i/)-6-7xn;l/-lH--r 5^V[4, 5-b] fcf'J . 
HPLC (220 nm) mm 98 % (ft&ftlD 3. 68 #) 
MS (APCI+, m/e) 344 (M+l) 
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■ 

t 

MMM 290 

2- (4-* h 4^-3-^3^^ >~7;i/) -6-7 x-^-lH-f 5 ? X S[4, 5-b] tf'J v> 
HPLC (220 nm) m& 99 % (Ummm 3. 19 #) 
MS (APCI+, m/e) 330 (M+l) 

5 mmm 291 

6-(2-7Mn7x^)-2-(3-^^7x-JW-lH-f5^;[4, 5-b] If 'Jy> 
HPLC (220 nm) fcfcg 99 X (#&BSPi3 3. 24 #) 
MS (APCI+, m/e) 304 (M+l) 

mmm 292 

10 2- (3-X h 7 x-;W -6- (2- 7MD7x n;W -1H--T 5 ?V [4, 5-b] tf U 7 > 
HPLC (220 nm) 100 X 3. 38 

MS (APCI+, m/e) 334 (M+l) 
'4 293 

6- (2- 7 D 7 x W -2- (3-7*a 5" 7 x - lH-f 5 M [4, 5-b] tf U ~7 
15 > 

HPLC (220 nm) ffl.& 99 X (fc&ftffl 3. 60 #) 
MS (APCI+, m/e) 348 (M+l) 
294 

6- (2-7JVt07xZ)W -2- (3-f V 7*D#^>7xn;W -1H--Y 5 [4, 5-b] ¥ 

20 U> ? > 

HPLC (220 nm) lifcg 98 X (^RtF^ 3. 50 #) 

MS (APCI+, m/e) 348 (M+l) 

HJS0U295 

2- (3-7 h * -> 7 x ~ ;W -6- (2- 7MD7x ~JW -M-f 5 ^7 [4, 5-b] tf U ~7 > 
25 HPLC (220 nm) « 99 X (&JtB#^ 3. 79 ft) 
MS (APCI+, m/e) 362 (M+l) 
mt&ffl 296 

6-(2-7J^0 7xr;i/)-2-(4-^ h^r^-Z-^)V^>i»V)-m-^ 5^7[4, 5-b] 
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HPLC (220 nm) jjfi^ 98 % (fiHfl^H 3. 25 #) 

« 

MS (APCI+, m/e) 348 (M+l) 
■gfflffl 297 

6- (2-7 U ;W -2- (3-* ?)V7 x ~ ;W -1H--T 5 ^/ [4, 5-b] tf U> ? > 
5 HPLC (220 nm) |£g99 % (&^p#||g 3. 0 3 #) 
MS (APCI+, m/e) 276 (M+l) 
WSM 298 

2- (3-X h^>7i - ;i/) -6- (2-7 U ;W-1H-T 5 *V [4, 5-b] tf U v > 
. .HPLC (220 nm) JjSM 94 % (&&ffi 3. 20 #) 
10 MS (APCI+, m/e) 306 (M+l) 
W&M 299 

6-(2-7U;W-2-(3-7D#^r->7x-;W-lH-r$^V[4, H]t°Uy> 
HPLC (220 nm) 95 % (&ff M 3. 43 #) 
MS (APCI+, m/e) 320 (M+l) 
15 MMM 300 

6- (2-7 U ;W-2- (3-^ V 7°n^^ V7 x -;i/)-lH-< 5 TV [4, 5-b] t! U 
HPLC (220 nm) *fi& 95 X (ftftl$|iq 3. 34 #) 
MS (APCI+, m/e) 320 (M+l) 
III 301 

20 2- (3-7 h^->7i -;W -6- (2-7 U )V) -1H — T 5 TV [4, 5-b] tf U v>> 
HPLC (220 nm) MS 96 % 0£J#Pf ffi 3. 66 #) 
MS (APCI+, m/e) 334 (M+l) 

wm 302 

6-(2-7U;i/)-2-(4-^ h^v-3-^5 i ;^>> J ;W-lH--r5^y[4 > 5-b]tf»Jv> 
25 HPLC (220 nm) 96 % (fiy#P#ffl 3. 06 #) 
MS (APC1+, m/e) 320 (M+l) 

mmmntLxmmm 2, 10, 15, 23 ^b-&ftt6-sr©^D>K&3ffii:a^L^ 

»J 1 ©#£fc2fSCTOT<Z>H;ffi0!l 303-311 CDfl5-&*&^J*bfc. -eORS. & 
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ISi 303 

2- (3, 4-v* h * > 5?;W -6- [ (E) -2- 7 x rjUfnJW -1H — T ^ *V [4, 5-b] 
5 fcfUv^ 

HPLC (220 nnO MS 100 X («J#IM 3. 17 #) 
MS (APCH, m/e) 372 (M+l) 
l»J 304 

2-(7i/ + y^ 3^0 -6- [ (E) -2- 7 x n Jl'Xf-JW -lH--f 5 ^ V* [4, 5-b] M U . 

10 > 

HPLC (220 nm) MS 99 * («j$R#W 3. 46 #) . 
MS (APCH, m/e) 328 (M+l) 

mmm 305 

1 

2, 6- EX [(E)-2-7x-;i/X^;W-lH-f 5 ^V[4, 5-b] tf U 5» 
15 HPLC (220 nm) MS 98 % (&j#P#|!3 3. 45 #) 
MS (APCI+, m/e) 324 (M+l) 

6-(2-7tfJV7ir;i/)-2-(3-^ h^>'7x-;W-lH-f 5^/[4, 5-b]k°Uv> 
HPLC (220 nm) MS 93 % (ftftftR 2. 97 #) 
20 MS (APCH, m/e) 344 (M+l) 

307 

6-(2-7ir^7x-;W-2-(3 ( 4->>* b*i''<>i?M-m-4 B. W\A, 5-b] bf >J 
^> 

HPLC (220 nm) MS 91 * (&3tB#P^ 2. 76 #) 
25 MS (APCI+, m/e) 388 (M+l) 
HM#iJ 308 

6- (2-7t^7ir;W -2- (7 x / =^>* 3Ml/)-lH--f 5 ^/[4, 5-b] t°Uy> 
HPLC (220 nm) MS 98 X (&f#B#Ffl 3. 05 #) 
MS (APCH, m/e) 344 (M+l) 
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»J 309 

6- (2-7W;V7 x =L)V) -2- [ (E) -2-7xnjHf-JH -lH-< 5 ^V[4, 5-b] h° U 



HPLC (220 nm) 90 % (TOW 3. 04 #) 
5 MS (APCI+, m/e) 340 (M+l) 
^»310 

2-(3-^ h+->7x ~ )V) -6- (3- tf U S?;W -1H— f 5 ?V [4, 5-b] tf U 5? > 
HPLC (220 nm) 92 X (TOM 2. 20 #) 
MS (APCI+, m/e) 303 (M+l) 
10 H3&0H311 

2- (3, 4-i?* h*^>>W-6-(3-t: 0 U *?)V)-UM [4, 5-b] tf U v> 
HPLC (220 nm) ffig 95 % (TOW 2. 01 #) 
MS (APCI+, m/e) 347 (M+l) 

m%mntLTm%M 52-59 ©<b£ti£#g©^n>M£jtM&u mmm 

15 1 ®7j^^2pDTl^T©lliS^312~335 ©{b'&^^'&^bfCp 
nj 31 2 

2-C3-(^'>;V^>-) 7x-;P]-6-7x-;P-lH--f 5^V[4, 5-b] tru 
HPLC (220 nm) ftg 99 % («W14.07^) 
20 MS (APCI+, m/e) 372 (M+l) 

* 

^J£0iJ313 

2-[3-(3-yT--;i,^S/) 7x^;W-6-7x-;i/-lH-< 5 ^VC4, 5-b] tf U V> 
HPLC (220 nm) ffig 99 % (TOM 3. 56 #) 
MS (APCI+, m/e) 342 (M+l) 
25 314 

2-[3-(3-^^;i/7h^>')7x-;W-6-7x-;i/-lH-r5^/[4 ) 5-b]h°U> ? > 
HPLC (220 nm) US. 97 % (TOM 3. 86 #) 
MS (APCI+,' m/e) 358 (M+l) 
IJHM315 
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2-[3-(W>^t+5/) 7i-;W-6-7ir;hlM 5 ^!/[4, 5-b] tf'J v> 
HPLC (220 nm) 99 X (ftt#B#ffi 3. 89 #) 
MS (APCI+, m/e) 358 (Mil) 

2-[3-(->^7 D^vJM h+y)7i^JW-6-7x-JklH-f 5 *V[4, 5-b] tf U 

HPLC (220 nm) US. 97 X 4. 1 1 #) 

MS (APCI+, m/e) 384 (M+l) 

«#J317 

2-[3-(->i7 U^y^-M^y) 7 x.~)l-l1t-<i 5 ^V* [4, 5-b] tf U V s 

> 

i 

HPLC (220 nm) tfg 99 % mwmm 3. 69 #) 
MS (APCI+, m/e) 356 (M+l) 

6- 7 x - ;U-2- [3- (2- 7 x - ;i/X h + y)7x - 1H--T 5 ^ V* [4, 5-b] h° U 5> > 
HPLC (220 nm) 98 % (Qffimffl 3. 81 #) 
MS (APCI+, m/e) 392 (M+l) 

mmmm 

2-(3-X h^^7x-;U)-6-7x— ;|/-1H— f 5^/[4, 5-b] tf U >>> 
HPLC (220 nm) &fig 96 X («#I$|HI 3. 33 #) 

* 

MS (APCI+, m/e) 300 (M+l) 
320 

6-(2-7MD7x-;W-2-[3-(A+ S^M"* 5» 7 x ~ )V) -1H— f ^ ^/ [4, 5-b] 
fcfUS>> 

HPLC (220 nm) ^ 98 X (fii#l$n 4. 18 
MS (APCI+, m/e) 390 (M+l) 
HMM 321 

2- [3- (3-7*T--;P:t* 7 x - ;W -6- {2-7)V* □ 7 x ~ Jl/) -1 H-f 5 i^V [4, 5- 
b]tfUv> 
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HPLC (220 nm) IftglOO % (#8fI$M 3. 66 &0 
MS (APCI+, m/e) 360 (M+l) 
322 

6-(2-7M0 7x -2- [3- (3-^fJ^h^ri')7xZjH-] H-< ^ [4, 5- 

5 b]tfU^> 

HPLC (220 nm) >&g 98 % (UWmffl 3. 97 #) 
MS (APCI+, m/e) 376 (M+l) 
m&W 323 

6-(2-7MD7x - -2- [3- (tt<*>?-)Vtt 7 x -lH-f 5 ^V* 
10 [4,5-b]tfUv> 

HPLC (220 nm) 97 X (&&R#H 4. 02 #) 
MS (APCI+, m/e) 376 (M+l) 

t 

2-[3-(y7U^yJMh^y)7x ~)V\ -6-(2-7MD7x -jU) -1H— f 5 it V* 
15 [4,5-b]tTU5?> • ' 

HPLC (220 nm) 98 X (^BtK 4. 20 ^) 
(APCI+, m/e) 402 (M+l) 
MM 325 

2- [3- (yi7D^ >?-)Vtt >0 7x-JW -6- {1-7 )V* D 7 xZJW -1H — T 5 ^/ 
20 [4,5-b]tfU^> • 

HPLC (220 nm) MM 98 % (#j$B#|ffl 3. 79 #) 
MS (APCI+, m/e) 374 (M+l) 

6- {1-7 M p 7 x njW -2- [3- (2-7 x n ;Ux h^y)7x n;W -1H--T 5 *V 

25 [4,5-b]tfUv ? > 

HPLC (220 nm) *&& 99 X (&J#R#P B 1 3. 91 #) 
MS (APCI+, m/e) 410 (M+l) 

■ 

HJStfiJ 327 

2- (3-X h + v 7 x - ;i/) -6- (2- 7 Jk* P 7 x " ; U) - 1 H-f 5 ^* V [4, 5-b] tf U ~7 > 



i 
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HPLC (220 nm) MS 99 % (&i#Pf P^ 3. 41 ft) 
MS (APCI+, m/e) 318 (M+l) 

mmm m 

6- (2-7 U ;W-2-[3-(^i/;i/^^5» 7i JZJW-lH-f 5 ^V* [4, 5-b] tf U 
HPLC (220 nm) MS 97 * (£Uf W 4. 07 #) 
MS (APCH, m/e) 362 (M+l) 
329 

2- [3- (3-yf-;Vt^ y) 7 i-JW -6- (2-7 VM-lfM 5 ^V[4, 5-b] tf U v> 
HPLC (220 nm) MS 96 « (^RfPal 3. 52 #) 
MS (APCH, m/e) 332 (M+l) 
330 

6- (2- 7 U;W-2-[3-(3-^^7>^r-» 7xn;W-lH--r 5^VC4, 5-b] fcf U v> 
HPLC (220 nm) MS 96 * (fiUf R#|H1 3. 84 #) 
MS (APCI+, m/e) 348 (M+l) 
331 

6- (2-7 u;w-2-[3-(^^>^;i/^-^v) 7x-;h-ih--t ^^y[4, 5-b] tf y v 
> 

HPLC (220 nm) MS 99 3! (&&P$|g| 3. 89 ft) 
MS (APCI+, m/e) 348 (M+l) 
332 

2- [3- ( v ^ D V ^ 5» 7 x - ; W -6- (2- 7 U ;U) - 1 H-f 5 ^ V* [4, 5-b] h° 

HPLC (220 nm) MS 97 % (UW^fH 4. 1 0 ft) 
MS (APCI+, m/e) 374 (M+l) 
HJ60il 333 

2-[3-(S/^D^>5 L ;i/^>')7x-;i/]-6-(2-7U;W-lH-r 5^7* [4, 5-b] t:U 
v./ 

HPLC (220 nm) MS 96 % (Ugf^fffi 3. 65 ft) 

i 

MS (APCH, m/e) 346 (M+l) 
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nnm m 

6-(2-7U;W-2-[3-(2-7xZi;i,Xh+-»7x-;W-lH-^5^[4 ) 5-b] K US 
> 

* 

HPLC (220 nm) $&S 96 % 3. 81 

5 MS (APCH, m/e) 382 (M+l) 
HJI^I 335 

2-(3-X^7x-;i/)-6-(2-7 U;W-1H-T 5^/[4, 5-b] fc?U 5?> 
HPLC (220 nm) « 94 X (fiy$BtM 3. 26 #) 
MS (APCH, m/e) 290 (M+l) 

10 LT##08 49 ©ft;£&£#g©jj?D >ISilil}?U MM l © 

B&H * 5 v> & U # 7A^n-7h^7 7^-l:i5fifiS^JSUc. 

Ill 336 

6- (3-7MP7xr;W -2- (3-< V7*D tf* v7 x~ -lH-f § ^7* [4, 5-b] t? 
15 U >>> 

HPLC (220 nm) $&g 99 X MX 3. 58 #) 
MS CAPCI+, m/e) 348 (M+l) 
MM 337 

6-(4-7MD7i - ; W -2- (3--f V 7°D tf* v 7 x ~ ; V) - 1 H--Y $ ^7* [4, 5-b] tf 
20 U> ? > 

HPLC (220 nm) ^100 % (#JW?|BJ 3. 51 #) 
MS (APCH, m/e) 348 (M+l) 
HMM 338 

25 b]trU5?> 

HPLC (220 nm) 99 X (ft&ftHfl 3. 63 #) 

MS (APCH, m/e) 366 (M+l) 
»!l 339 
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6- (3, □ 7 i-;W -2- (3--T yyD^y7i -JW -1H--T 5 W [4, 5- • 

b]t!'Jv> 

HPLC (220 nm) fc&g 100 % (&f#Pf fpH 3. 68 
MS (APCH, m/e) 366 (M+l) 
5 340 

■ 

6- (2-7 P P 7i-JW -2- (3--T V 7W* y7 x ~ )V) -1H-- f $ ^/ [4, 5-b] tf U 

v> 

HPLC (220 nm) i£fcg 99 % (&£fBf W 3. 66 #) 
MS (APCH, m/e) 364 (M+l) 
10 H»J 341 

2- (3--T V 7° □ v 7 x - )V) -6- [2- ( h U 7 ^ O * J-)V> 7 x ~;W - lH-f 5 ^ 
y[4,5-b]tf'J v> 

HPLC (220 nm) MS 98 * (^B^FbI 3. 76 #) 
MS (APCI+, m/e) 398 (M+l) 
15 %W$\ 342 

2- (3--f 7 7 P S> 7 x - )V) -6- [3- ( h U 7 ^ P * 3\>W 7 x-;W -1H--T 5 ^ 
y[4,5-b]h°U^> 

HPLC (220 nm) jffig 99 « (ft&BfH 3. 87 #) 
MS (APCI+, m/e) 398 (M+l) 
20 MMffl 343 

2- (3--T 7 7*P #4 7 x -6- [4- ( h U 7 )V* P ^ h * is) 7 x - ; W -1 H-f 5 
^y.[4,5-b]bf'J^> 

HPLC (220 nm) fjSfig 99 X (ft^lRI 3.91 #) 
MS (APCI+, m/e) 414 (M+l) 
25 MfflM 344 

2- (3-"f 7 7* P ~> 7 x ~ M -6- (2-* h * -> 7 x -)V) -1 H-< ^/ [4, 5-b] tT 
U v > 

HPLC (220 nm) m& 100 X (&&B#f?3 3. 41 #) 
MS (APCI+, m/e) 360 (M+l) 
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MM 345 

2- (3-f V^D^^x -6- (3-* h * s y 7x"JV) -1H--T 5 TV [4, 5-b] tf 
Uv> 

HPLC (220 nm) 100 % ($Mf R#W 3. 50 #) 
5 MS (APCR, m/e) 360 (M+l) 
MM 346 

6- (1, H>!/mV L H-f^) -2- (3-f V T'aJtMf ~>7 x -lH-f 5 ^* 
7 [4, 5-b]t!lR7> 

HPLC (220 nm) ®&M 99 X (##15181 3. 43 #) 
10 MS (APCR, m/e) 374 (M+l) 

mm 347 

2- (3-f 7 7°n $/ 7 x - ; W -6-(4-7x/*^7x n;W -lH-f 5 £V [4, 5-b] 
t!'Jy> 

HPLC (220 nm) 100 X (&jf PfK 3. 96 #) 
15 MS (APCR, m/e) 422 (M+l) 
MM 348 

2- (3-f 7 7°P ^>7i -6- [4- (j* 3^1^) 7 x ~;W -lH-f ^ ?V [4, 5- 
b]tflR7> 

HPLC (220 nm) ^BS 100 % OS^ItM 3. 65 #) 
20 MS (APCR, m/e) 376 (M+l) 
MM 349 

3- [2- (3-f 77°0#^$/7xZi;i/)-lH-f S^'7[4, 5-b] tf U ~7>-6-f )V\ <>V 

HPLC (220 nm) ffift 98 X (ft$ttH0 3.51 #) 
25 MS (APCR, m/e) 355 (M+l) 
MM 350 

N- [3- [2- (3 — T 7 7°D7j^>7x -;]/)- lH-f 5^/[4, 5-b] tf U > ? >-6-f ;W 7oc 
HPLC (220 nm) 97 % (£fU# Bf ^ 3. 12 #) 
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MS (APCI+, m/e) 387 01+ 1) 

6-(l-^>y75>-2H';W-2-(Wy^D^>7x-;W-lH--r$^/[4.5-b] 

5 HPLC (220 nm) 100 * (ftftftlH 3. 98 £) 
MS (APCI+, m/e) 370 (M+l) 

> 

JM* 161 ©^tfeCJpCTaTO«« 352-359 CDfc£»££j£Lfc 0 
»M 352 

0 2-(3.4-S>* H + ^>^;W-6-(2-7U;W-l-^^;MHH > S^/[4,5-bitfU^ 
> 

HPLC (220 nm) ffi&lOO X (fiU$V9HQ 2.93^) 
MS (ESI+, m/e) 350 (M+l) 
353 

5 2-(3,4-v* h+->^>v;W-6-(2-7U;W-l-(2-/ ^X^W-lH-f 5 
[4, 5-b] tf U 5? > 

HPLC (220 nm) m& 98 X («}#B#P H 1 3. 10 #) 
MS (ESI+, m/e) 394 (M+l) 

mmm 354 

1- (v^PyDtf;M^;W-2-(3, 4-v* h + ^>^)-6-(2-7U;W-lH-<5 
^/[4,5-b]tTU^> 

HPLC (220 nm) ftft 100 X (GUtSf^ 3. 35 #) 
MS (ESI+, m/e) 390 (M+l) 
«M 355 

2- (3, 4-v* h^i/^>v;W-6-(2-7 'j;i/)-W y^HHS^/tt, 5-b] tf 

HPLC (220 nm) *fi&100 X (Ktmffi 3. 44 5)-) 
MS (ESI+, m/e) 392 (M+l) 
llfij 356 
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2- (3, h * y^y >?;V) -6- (2-7 U )V) -\-(i-^yf~JV) -1H--T 5 ^V/[4, 5- 

b] if u v y 

HPLC (220 nm) « 100 % (®mmm 3. 50 #) 
MS (ESI+, m/e) 404 (M+l) 
5 m&m 357 

4- [2- (3, 4-7* h^^>v 5 ;i/)-6-(2-7U;V)-lH-f 5^^/[4, 5-b] fcfU V>-\- 

HPLC (220 nm) ijSfcS 100 * (fiUSNfJIiB 3. 11 #) 
MS (ESI+, m/e) 403 (M+l) 
10 358 

2- (3, 4-7* h * >^;P) -6- (2-7 U )V) -1- (2-7 x r )]/2L?-)V) -IB— T ^ #1/ 

[4,5-weu^> 

HPLC (220 nm) 99 % (##1581 3. 62 #) 
MS (ESI+, m/e) 440 (M+l) 
15 Hfi£#I359 

ftgfc 2-[[2-(3, 4-7* b*i"* y*J)V) -6- (2- 7 U ;W-lH~f 5 ^l/[4, 5-b] tf U ^ 

HPLC (220 nm) *fi&100 % (^M 3. 43 #) 
MS (ESI+, m/e) 484 (M+l) 

20 lumMKt Lxmmn 359 <zMt£-$j&M^u 157 ©tj&ctctj^t 
ommm 360 ©^-&fe^^u^„ 

HJtM 360 

2-[[2-(3,4-7* h^'>^>^)-6-(2-7U;W-lH--r57 % /[4,5-b]{f U-77-1- 

25 HPLC (220 nm) MS 100 % (feWmm 3. 21 #) 
MS (ESI+, m/e) 442 (M+l) 
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2- (3-7 h+v7x-;v)-6-(2-7U;W-i-^^;MH-f 5-w tru s?* 

HPLC (220 nm) 100 X (ftft&IHI 3. 48 #) 
MS (APCI+, m/e) 348 01+1) 
HJfi^ 362 

5 2- (3-^ K 7 1 - J W -6 - (2-7 'J J W -1 - (2-^ h^>X3\H/)-lH-f 5^714, 5- 
b] tf U 5? > 

HPLC (220 nm) 97 X (ft^PQ 3.63'^) 
MS (APC1+, m/e) 392 (M+l) 
«M 363 

10 2-(3-7h^r>'7x-;i/)-i-(v^P7Ptrji/^^;W-6-(2-7U;i/)-iH-i , 5^7 

[4,5-b]tfUv f > 

HPLC (220 nm) MS 98 X (fiH#l#|18 3. 90 ft) 
MS (APCI+, m/e) 388 (M+l) 
|»J 364 

1 5 2- (3-7 h^>7i W -6- (2-7 U Jl/) -1- (4-^>x-;U) -1 H-< $ ^7 [4, 5-b] If 
•J> > > 

HPLC (220 nm) ifS&S 96 X mWmffl 4. 02 5+) 
MS (APCI+, m/e) 402 (M+l) 

mmm 365 

20 4-[2-(3-7h+->7x-jW-6-(2-7 U;W-lH-f 5 ^7 [4, 5-b] tf U $>>-M;W 

7^>~hj;1/ 

HPLC (220 nm) MS 99 X (&£HW 3. 59 ft) 
MS (APCI+, m/e) 401 (M+l) 

i 

W&M 366 

25 gttt 2-[[2-(3-7h^->7x-;i/)-6-(2-7U;W-lH--r5^7[4,5-b]trU> ? >- 

HPLC (220 nm) MS 91 X (#U# RfW'3. 93 #) 
MS (APCI+, m/e) 482 (M+l) 
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ia^mntLxmmm 366 ©fb^saftu mmm 157 ©^^ctct^t 

<D$mm 367 O^fe^J^bfc. 

367 

2-[[2-(3-7>+y7x-JW-6-(2-7 >J ;W-lH-f 5 ^7 [4, 5-b] tfU 5»-l--f 

HPLC (220 nm) Mft 97 X (ft&ttM 3. 85 #) 
MS (ESI+, m/e) 440 01+ 1) 

ffi»R£LT##0i| 60-66 ®ft-£%£:&S©^n >^£jgMiRU 
214 ©7jfe^2pDT^T©«M 368-380 &Sfc 

. »#!)368 

2- (3-^ h*zs 7x-;W -5-7 x-JK >7^W7-;i/ 
HPLC (220 nm) «98 % (&f#Bf Pal 5. 04 #) 
15 MS (ESI+, m/e) 302 01+ 1) 

369 

2- [ (E) -2- (3-7MD7 jl~)V) Ir-iW -5-7x-;i/^>7^*!f7-;P 
HPLC (220 nm) M^98 3! O&ff « 5. 15#) 
MS (ESI+, m/e) 316 (M+l) 
20 MUM 370 

2- [ (E) -2- (2-7;M*D7 x ~;i/) Xf-JW -5-7 x ~ JK > 4 /"JI/ 
HPLC (220 nm) 97 % (ftftftM 5. 24 #) 
MS (ESI+, m/e) 316 (M+l) 
HM! 371 

25 2-[(E)-2-(3,4-y^DD7x -)V) If-JW -5-7irjK> 7* *tf" 7~;P 
HPLC (220 nm) M^91 % 5. 44 

MS (ESH, m/e) 366 (M+l) 
MMM 372 

2- [ (E) -2- (4-* 9-)Uy x-Jl/) Ij-JV] -5- 7 x ~ JWS >7^1+7-;i/ 
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HPLC (220 nm) *&& 100 3! (&f#Pf F*1 5. 37 #) 
MS (ESI+, m/e) 321 (M+l) " 

mmm 373 

5-7 x - )V-2- [ (E) -2- [3-(HJ7JVta^h+ ~» 7 x ~ )V) If-JH ^ >V 

5 

HPLC (220 am) 99 * (^Uffpl 5. 42 #) 
(ESI+, m/e) 382 (M+l) 

mm 374 

5- (2-7 1) ;0-2-(3-^ h+>'7i^W^>yW , ;-JV 
10 HPLC (220 nm) 99 X (*£&M 4. 82 #) 
MS (ESH, m/e) 292 (M+l) 
375 

2- [ (E) -2- (4-7 P P 7 x ~)V) Xf - ;W -5- (2- 7 U ;i/) ^ > V^tJ- y*-;i> 

» ■ 

HPLC (220 nm) US. 99 % (&&mffl 5. 21 #) 
15 MS (ESI+, m/e) 322 (M+l) 
«M 376 

2- [ (E) -2- (3-7 M P 7 x - )V) If-JW -5- (2-7 U JU) ^ >7^^r++7-Jl/ 
HPLC (220 nm) mM 90 !S ttSJfBf f^l 4. 96 ft) 
MS (ESI+, m/e) 306 (M+l) 
20 377 

2- [ (E) -2- (2- 7 ;M" p 7 x n;i/) x x ~ -5- (2- 7 U ; W ^ > 7^-^l+- V*- 

HPLC (220 nm) 100 % (£UtW5.03#) 
MS (ESI+, m/e) 306 (M+l) 
H» 378 

25 2- [ (E) -2- (3, 4-77 P P 7 x If^JW -5- (2- 7 »J ;i/) ^ > 
HPLC (220 nm) US. 95 S («itB#F^ 5. 46 #) 
MS (ESI+, m/e) 356 (M+l) 

mmm 379 

5- (2- 7 u ;i/) -2- [ (E) -2- (4-^ 7 x - ;i/) if^JW ^ > 7 ^-^i+7-;i/ 
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HPLC (220 nm) fcfcg99 % (ft^M 5. 17 #) 
MS (ESI+, m/e) 302 (M+l) 
MMM 380 

5- (2-7 'J ;W -2- [ (E) -2- [3- ( h U y)l*U * h 7 x-JW Ij^iW ^ 

HPLC (220 nm) mM 99 * (#}#NflHI 5. 24 #) 
MS (ESI+, m/e) 372 (M+l) 

ffi»S<hbT###l43, 45, 60 ©^tli#ffi©^P>^S:jgl:jl^lx, M 
M^214©^{C*CTJ^T©«M381~389 ©^tJ^J^bfeo ^-©^ & 
^{IJSDTW^^*^V^«^U*y;i/*7A^PTh^^7^-ti§IIM^ 

Mt&W 381 

2- (3-^ h * v 7 x ^;i/) -5- [(E) -2-7 x -;Hr-iW ^ > 7* ttW—fy 
HPLC (220 nm) 99 % (fiy#P#M 5. 30 #) 
MS (APCI+, m/e) 328 (M+l) 

mmm 382 

2, 5- 1: X [ (E) -2- 7 x ~ jl/X^JH t 7 */ttW-)V 
HPLC (220 nm) fi&K 93 % (&&mffl 5. 38 ft) 
MS (APCI+, m/e) 324 (M+l) 
383 

2- [ (E) -2- (2, 4-7 7;M" D 7 x If-iW -5- [ (E) -2- 7 x "JUt^W ^ 7 

7*^wy-;i/ 

HPLC (220 nm) WB. 99 * (^P#ffl5.21#) 
MS (APCI+, m/e) 360 (M+l) 
MMM 384 

5-(2-7t^7i ^;i/) -2- (3-;* h * 7 7 x ~)V) K 7 7^+J- "J~)V 
HPLC (220 nm) ^ 93 % mmmm 4. 61 #) 
MS (APCI+, m/e) 344 (M+l) 
385 
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5- (2-T±^)Vy x -2- [ (E) -2-7 x "JUt-JW ^ > lAt+U" V— Jl' 
HPLC (220 nm) MS 92 X (ft^l^m 4. 73 #> 

■ 

MS (APCI+, m/e) 340 (M+l) 
386 

5 5- (2-7^^7 x~Jl/) -2- [ (E) -2- (2, 4-y7M □ 7 i-JW If-iW 

HPLC (220 nm) MS 86 % (#J#R#^ 4. 86 #) 
MS (APCI+, m/e) 376 (M+l) 
UMI 387 

10 2-(3-^ h^77x-;l/)-5-(3-fc?U ztMiyVttW—fr 

HPLC (220 nm) fflgl 97 X (&%f9$ffl 3. 04 #) 
MS (APCI+, m/e) 303 (M+l) 

■ 

H»J 388 

2- [(E) -2-7 x-JUf-iW -5- (3-tf U s>;w ^ 773-*++7-;i/ 

15 HPLC (220 nm) MS 99 X (^gfRtP^ 3. 21 #) 
MS (APCI+, m/e) 299 (M+l) 

mmm 389 

2- [ (E) -2- (2, 4-7 7MP7 i-JW Xx-JW -5- (3- tf U 7;W ^ 7 7^1t 7~ 
)V 

20 HPLC (220 nm) MS 98 % (&f#B#Fe1 3. 32 #) 
MS (APCI+, m/e) 335 (M+l) 

ttJfg'^ft£LT###iJ 67-72, 242-243 0fb-ptl(!:7x^O>i 

£g*Ru uss^i 214 (Dumzmcx M~F<DnMM 390-397 

© IK , i^S ^ D TSiS h b b ^ « 7 U ^7 y ;i/^J 7 A 7 P -7 h ^ 7 7 - 1 ct 
25 5«Si^»bfc„ 
IPJ 390 

r 

2- (3- ^ h * 7 7 x X)!/) -6- 7 x x;i/^ 7 v/^t+y-^ 
HPLC (220 nm) MS 99 X (-^B#^5.06^) 
MS (APCI+, m/e) 302 (M+l) 
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MM 391 

2- (4-^ o a^> v;i/)-6-7 x~;i/^>7;t+1+ 

HPLC (220 nm) MS 98 % 0£J#P#M 4. 98 
MS (APCH, m/e) 320 (M+l) 
5 HI£#I392 

6- 7 x n;l/-2- [ (E) -2-7 x -jHf-J W > V^l^-Jl' 
HPLC (220 nm) MS 98 % (fiUWMB 5. 16 #) 
MS (APCH, m/e) 298 (M+l) 
393 

10 2- [ (E) -2- (2, 4-7 x^JW If^W -6-7 x > 7^it 7-;!' 

HPLC (220 nm) MS 99 X («f#NfK 5. 28 #) 
MS (APCH, m/e) 334 (M+l) 
394 

2- [ (E) -2- (2- 7MD7I If- J W -6- 7i-M>' 7^1+7-;i/ 
15 HPLC (220 nm) MS 97 % (#J$I#|HJ 5. 26 20 
MS (APCH, m/e) 316 (M+l) 
M#iJ 395 

6-7 x-;i/-2- [ (E) -2- [4- ( HJ P * 9\H") 7 x -;W Xf^JW ^ > l/*** 

20 HPLC (220 nm) $£S 90 % (ftftftM 5. 42 2) 
MS (APCH, m/e) 366 (M+l) 
^JS$I 396 

6-7 x - ;i/-2- (2-7 i-JH^JW ^>7^it7-;i/ 

HPLC (220 nm) MS 99 % («J#Ptffl 4. 92 #) 
25 MS (APCH, m/e) 300 (M+l) 

fij 397 

2-(2-t7?JW-6-7i-JV / <>V^+i+y-^ 
HPLC (220 nm) MS 97 % (i&mmffl 5. 58 #) 
MS (APCH, m/e) 322 (M+l) 
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H»J 398 

6-yo^E-2-(3-X h*V7xZ;W^>'/W7-;i' (HMM 242 <Dlk£M) 
(137 Bg) , 2-(hU^5 L ^X^-;i/)77> (321 rag) , >^ n DtfX ( h 'J 7x 

»nyV^MU) (24 mg) , N.N-^^^MMZ^H (4.5 
ml) ®W&m*7 )V3>$m$* 80 'C'C 24 B#P^#igiffc^ B»x 

?;PT»ffib^o mmm&fcvt, &m (Mgso 4 ) m^mjee^s, 

'J*yM7A7D7h^7 7/f-l:#U MX5P;i/-'v£l+> (1 : 9, v/v) 

T»ffl^SM»ftate»W^T#&n*»ftft*li[bT, 6-(2-7'J;U)-2-(3-* 
h+y7x-;W^>^W-Jl/ (76 mg, 58 X) 

'H NMR (CDCI3) 6 3.93 (3H, s), 6.52 (1H, dd, J = 3. 2, 1.8 Hz), 6.72 (1H, 
dd, J = 3.4, 0.8 Hz), 7.10 (1H, ddd, J = 8.3, 2.5, 0.6 Hz), 7.45 (1H, t, 
J = 7.8 Hz), 7.52 (1H, dd, J = 1.8, 0.8 Hz), 7.66-7.89 (5H, m) ppm • 
HPLC (220 am) 99 X (&&Bf ffi 4. 86 #) 
MS (APCI+, m/e) 292 (M+l) 

m^mtvx0^m 67-72, mmm 243-255 <oit^mt 2-( h u 7*^;i/7* 

-;W77>*liRb, 398 <D%ffizmCT&tT<D?mm 399-416 ©fc£ 

7^7^-Kck3;fgM£»Lfco 

HJSM 399 

2- (4- £ □ D ^ > 5?; W -6- (2-7 U ;i/) ^ > 
HPLC (220 nm) MS 100 % (£&fTO4.78#) 
MS (APCI+, m/e) 310 (M+l) 
HS£#i| 400 

6- (2-7 U ;W -2- [ (E) -2-7 x rjVXf-JW > *JttW-)V 
HPLC (220 nm) MS 99 * (ftftftM 4. 97 #) 
MS (APCI+, m/e) 288 (M+l) 
«M 401 

2-[(E)-2-(2,4-^7^D7xXJWXx-JU3-6-(2-7U;W^>y*^^ , /-JV 
HPLC (220 nm) $&&99 X (&&Bf 5. 09 #) 
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MS (APCI+, m/e) 324 (M+l) 

2-[(E)-2-(2-7;^P7x-;wx7 : --;W-6-(2-7'j;W^>v*^ii-y-;i, 

hplc (220 mo mm 99 % (&mmm 5. 06 ao 

5 MS (APCI+, m/e) 306 (M+l) 

6- (2- 7 U ;W -2- [ (E) -2- [4- ( h »J 7 D ;* 5 1 ; V) 7x^]lfrjW^>> 

HPLC (220 nm) iffig 100 X (ft&'ftffl 5. 23 #) 
10 MS (APCI+, m/e) 356 (M+l) 
HJfSM 404 

6- (2- 7 U ;W -2- (2- 7 x - ;|/X^;W A > y^u- \ 
HPLC (220 nm) US. 99 X (^l^fW 4. 72 #) 
MS (APCI+, m/e) 290 (M+l) 

15 mmmm 

6- (2- 7 U ;w -2- (2-:+- 7 V) ^ > V i+ 

HPLC (220 nm) 100 % (ftftftffl 5. 37 ft) 
MS (APCI+, m/e) 312 (M+l) 
HJSM 406 

20 6-(2-7'Jj!/)-2-7i-M>ywy-;i/ 
HPLC (220 nm) |gft 100 % (ftftl$n4.81 #) 
MS (APCI+, m/e) 262 (M+l) 
HJSftf 407 

6- (2-7 U ;W -2- (3-^ ^;U7 x - ;W ^ >-M*^J-)V 

25 HPLC (220 nm) mm 99 X (&*5fP3f,fl 5. 07 #) 
MS (APCI+, m/e) 276 (M+l) 
408 

6- (2-7 U ;W -2- (4-/ h^y7x ~ ;U) ^ > v/*-*DV-;U 
HPLC (220 nm) Mft 98 X (ftJtBf^ 4. 78 #) ' 
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* 

MS (APCI+, m/e) 292 01+ 1) 

2- (3, h*fz/7 x-JU) -6- (2-7 U )V) * > V^^i+y-^ 
HPLC (220 nm) ijSfcg 98 X 4. 50 #) 

5 MS (APCI+, m/e) 322 (M+l) 
H»J410 

6- (2-7 U ;W -2- (2-* h+y7i ^ 
HPLC (220 nm) MS 99 % (&ftmm 4. 42 #) 
MS (APCI+, m/e) 292 (M+l) 
10 HWJ411 

6- (2-7 U ;W -2- (3, 4, 5- MM h*->7in;W'<>!/*W-^ 

HPLC (220 nm) |£g 99 X («f£P#|g 4. 58 #) 

MS (APCI+, m/e) 352 (M+l) 

HMM412 

1 5 2- (3-7 ;M" P 7 x ~ ) V) -6- (2-7 U ;W ^ > 
HPLC (220 nm) $gg 98 % mftftffl 4. 96 #) 
MS (APCI+, m/e) 280 (M+l) 

6- (2- 7 u ; W -2- [3- ( h u 7 ;m- d j* 5 L ;w 7 x n; w ^ > 

20 HPLC (220 nm) iffift 98 X 5. 21 ft) 

MS (APCI+, m/e) 330 (M+l) 
«M414 

6- (2- 7 1) ;w -2- [3- ( h u 7 a * h * -7) 7 x -J w >V ttD- 7-;u 

HPLC (220 nm) $&& 99 X PSflB 5. 28 #) 
25 MS (APCI+, m/e) 346 (M+l) 
HMJ415 

3- [6- (2-7 U )V) ^>7^+)-7-;i/-2-r ;w ^>7~ h u ;u 

HPLC (220 nm) mM 98 % (&8P#^ 4. 63 #) 
MS (APCI+, m/e) 287 (M+l) 
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* 

* 

2- (3-7* h+'>7i^W-(i-(2-7 U )V)sOV-**V/-)V 
HPLC (220 nm) #6^99 * (&mmffl 5. 60 #) 
MS (APCI+, m/e) 334 (M+l) 
iiiBMKtLT^mM 242, 244~255 <ZXfc£#I<i:3-S<Z)#0 >^£jgl:jliRU 

mnw 214 ©tj^^2pi;t^to»^j 417-448 ©'fb^^^L^. ^(on. 

10 6-(2-7M07x-J|/)-2-(3-/ Y^ris? x.~)V)^>yjr*VJ-)V 
HPLC (220 nm) MS 95 % (•fSU#B#FH E l 5.01 fr) 
MS (APCI+, m/e) 320 (M+l) 
IW!I418 

6-(2-7MD7x-jW-2-7x-;K> , /Wy-Jl/ 
15 HPLC (220 nm) MS 100 % (&m$$ffl 5.02#) 
MS (APCH, m/e) 290 (M+l) 
'!l 419 

6- (2-7;i^ P 7i~;W -2- (3-* 3MW7 x ^ >V**W-)V 
HPLC (220 nm) MS 99 % (Uftmffl 5. 26 #) 
20 MS (APCI+, m/e) 304 (M+l) 

mmm 420 

6-(2-7Mn7i^JW-2-(4-/ h^>7 x ^>7;t*it7-jl/ 

> 

HPLC (220 nm) MS 97 K 4. 97 #) 

MS (APCH, m/e) 320 (M+l) 

25 mmm 421 

2- (3, 4- 5?* h * ~> 7 x n )V) -6- (2- 7^ □ 7 x = ;U) ^ > 
HPLC (220 nm) MS 97 * ({£jtR^ 4. 71 #) 
MS (APCH, m/e) 350 (M+l) 
'MM 422 
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6-(2-7Jl/tD7i^JV)-2:(2-^h+->7x-jV)^>^+t^;V 

a 

HPLC (220 nm) 100 X (&jtPtF*g 4. 63 #) 
MS (APCI+, m/e) 320 (M+l) 
£%09 423 

5 6- (2- -2- (3, 4, 5- h U j* h ^ 7 x rjW * > VttW—fr 

■ 

HPLC (220 nm) ffift 100 X (&3f B#Fb1 4. 79 #) 
MS (APCI+, m/e) 380 (M+l) 
MMM 424 

6- (2- y )]/•%■ □ 7 x -2- (3- 7 a 7 x ~;i/) ^ > y ^UV— ^ 

10 HPLC (220 nm) « 99 X (&jf«5.13#) 
MS (APCI+, m/e) 308 (M+l) 
MMM 425 

6- (2- 7Mn7x -;i/) -2- [3- ( h y 7;u* □ ;* W 7x-ji/K> y^-^+i-y- 

15 HPLC (220 nm) ffift 99 % 5. 37 #) 

MS (APCI+, m/e) 358 (M+l) 
^M$J 426 

6- (2- u 7 xn;W -2- [3- ( h U 7)W u * h * ~» 7 x n;W ^ y 

20 HPLC (220 nm) iffiglOO X (fttfftM 5. 43 0) 
MS (APCI+, m/e) 374 (M+l) 
HS6#!427 

3- [6- (2-7MU7X n;w ^ > y y-;i/-2-< ;W ^ h u )V 

HPLC (220 nm) 99 X (#J#I$IS 4. 81 #) 
25 MS (APCI+, m/e) 315 (M+l) 

428 

2-(3-/h + y7i-JW-6-[Z-(h , J7Mo^ ^;10 7xZj|/]^> l/^^1^ s /- 
)V 

HPLC (220 nm) MS 100 X (fi9*P#M 5. 09 
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i 

MS (APCI+, m/e) 370 (M+l) 
429 

2-7i-Jh6- [2- ( h U 7)l*U * ?-)V) 7zZJV] ^ >VttH- 
HPLC (220 nm) MS 100 % («3#M5.08#) 
5 MS (APCI+, m/e) 340 (M+l) 

mmm 430 

2- (3-* y x -6- [2- ( h u 7 a ^ 7 x~;n ^ >^M*W-)V 

HPLC (220 nm) MS 100 % («&B#Ps1 5. 32 #) 

r 

MS (APCI+, m/e) 354 (M+l) 
10 «M431 

i 

2-(Mb^>7x - ;p) -6- [2- ( h u 7 a ^ 5=-;i/) 7 x - ;H ^ > y^+h V- 

HPLC (220 nm) MS 99 X (^W5.08^+) 
MS (APCI+, m/e) 370 (M+l) 
15 mt&m 432 

HPLC (220 nm) MS 100 3! (#&M 4. 83 #) 
MS (APCI+, m/e) 400 (M+l) 
20 433 

i 

2- (2- h 4=- ; y 7 x - ;l/) -6-[2-(hij7MD^fjW7x -J!/| ^ > V*- 
71/ 

HPLC (220 nm) MS 100 % (&&mm 4. 78 ft) 
MS (APCI+, m/e) 370 (M+l) 
25 434 

6-[2-(h U 7MD/^W7i-JW-2-(3, 4, 5-HJ h^y7x"J|/)^>7t 

HPLC (220 nm) MS 99 % (^1^4. 91 #) 
MS (APCI+, m/e) 430 (M+l) 
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mmm 435 

2- (3- 7M07i -6- [2- ( h 'J □ 7xZJW^>yt^7- 

HPLC (220 nm) $&& 100 X (ftftftftiQ 5. 22 #) ' 
5 MS (APCI+, m/e) 358 (M+l) 

436 

6- C2- ( h y 7 o * w 7 x - jw -2- [3- ( h u 7 d ^ 7 x - ;w ^ > 

. HPLC (220 nm) jg& 99 X (ftftftM 5. 43 #) 
0 MS (APCI+, m/e) 408 (M+l) 

437 

2- [3- ( MJ 7 □ * h * 7 x - ; W -6- [2- ( h U 7)V* U ;* ^)V) 7 x ~ ^ 

HPLC (220 nm) mm 100 X (ftftftHO 5. 49 #) 
5 MS (APCI+, m/e) 424 (M+l) 
Wm 438 

3- [6- [2- ( h ij 7;i/^- p * w 7 x - ;n ^ > y^-^rtM/-;i/-2-'T ;w ^ >V- h 

HPLC (220 nm) >g&99-X (&&« 4. 92 #) 
MS (APCI+, m/e) 365 (M+l) 
439 

2, 6-tf7 N+5>7x-;p)^>y^-y-y-;p 

HPLC (220 nm) fcfig 93 X 4. 97 

MS (APCI+, m/e) 332 (M+l) 
MM 440 

6- (3-* h Iri/ 7 x ~ ;W -2-7 x ~ ^ > y^^y-^ 
HPLC (220 nm) UE^ 98 % (ftftftffl 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 
441 
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6- (3-* h 3^7 7 x - )V) -2- (3-^^1/71-;!/) ^ > 
HPLC (220 nm) 99 % iGMftftm 5. 20 ft) 
MS (APCI+, m/e) 316 (Mil) 
»J 442 

5 6-(3-* F^^7x-JW-2-(4-^ h^v7x-;i/)^>V^+)-y-;i/ 
HPLC (220 nm) MB. 98 * (ftftf$M 4. 94 #) 
MS (APCI+, m/e) 332 (M+l) 
MMM 443 

2- (3,4-^^h^>7i rjW -6- (3-^h+y7x ~ ;|/) ^ > ^J-)V 
10 HPLC (220 nm) «91 X (&&R# DQ 4. 67 ft) 
MS (APCI+, m/e) 362 (M+l) 
444 

2-(2-p< h+y7i-;W-6-(3-^ h^v^x-;]/)^>y^+f-y-;l / 
HPLC (220 nm) 93 SIS (&&P£|!8 4. 5 9 #) 
15 MS (APCI+, m/e) 332 (M+l) 
MffiM 445 

2- (3-7 n 7 x -;w -6- (3-p< h * *s 7 x - ; w ^ > V^-^i+y-;i/ 

HPLC (220 nm) 97 % (UWmm 5. 08 ft) 
MS (APCI+, m/e) 320 (M+l) 
20 446 

6-(3-^ h^y7i-JW-2-[3-( h U 7J^D^fjl/)7x-,)H^>'/t+iiy- 

HPLC (220 nm) MS 1 00 % (fcmmm 5. 34 ft) 
MS (APCI+, m/e) 370 (M+l) 
25 ^JS09 447 

6- (3-^ h*v7x-;U)-2-[3-(HJ7;M-P;< h+y) 7x~;|,]^>7^+h/ 

HPLC (220 Dm) ®M 99 * (^B#^5.40^) 
MS (APCI+, m/e) 386 (M+l) 
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mt&M 448 

3- [6- (3-^b^>7x -;w ovttW-iw-'t )V\ ^ >y - h u ;u 

HPLC (220 nm) MS 100 % 4. 80 #) 

MS (APCH, m/e) 327 (M+l) 
5 ah}^®^bTHig0!l 256-271 (Dfc&fat 2-(hU'/5 1 ;i'X^^W7 7>S: 
^tRU 398 ©^t2pCT^T©IIJS^J 449~464 ©{b'&tl&'&^bfCo 

449 

10 6- (2-7 U )V) -2- [3- [ ( h U 7 O * ?JlO ^^"] 7 x ZL)V\ ^ > 7**i*V-;i/ 
HPLC (220 nm) MS 96 % (^JtM 5. 41 #) 
MS (APCH, m/e) 362 (M+l) 
%W&\ 450 

2- [3-7;i^n-5- ( h U 7;k* p 7 x -6- (2-7 U ;W ^>7**l+7* 

15 -)]/ 

HPLC (220 nm) MS 93 % (&J£«5.32#) 

MS (APCI+, m/e) 348 (M+l) 

*2&0!I451 

2- (3-X h * v 7 x -;i/) -6- (2- 7 U J W ^ > 7***1*- 1/—;!" 
20 HPLC (220 nm) MS 98 % (&3Wb1 5. 06 ft) 
MS (APCH, m/e) 306 (M+l) 
H«J 452 

2- [3, 5- 1*7 ( h U 7 n ^ 5 1 J W 7 x " Jl/] - 6- (2-7 U J W ^ > 7***1* 
HPLC (220 nm) MS 93 % (&jf BfK 5. 55 ft) 
25 MS (APCH, m/e) 398 (M+l) 
»0!J 453 

2- (3, 5-7 7 )V* U 7 x z: JW -6- (2- 7 U ; W ^ > 7**1+ 7-7V 
HPLC (220 nm) MS 95 * OSftPt^ 5. 14 #) 
MS (APCH, m/e) 298 (M+l) 
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MM 454 

6- (2-7 U )V) -2- (3- 7 x J * =y 7 x n;W ^ > 

HPLC (220 nm) 100 !S ($&» 5. 43 #) 
MS (APCI+, m/e) 354 (M+l) 
455 

6-(2-7 u;W-2-(5-^^;i/-2-^x-;i/)^>y^+i?-v f -;i/ 

HPLC (220 nm) |£j£ 100 X (^$53 4. 91 #) 
MS (APCI+, m/e) 282 (M+l) 
&J456 

10 2-(i-^>v ? 7^>-2-r;i/)-6-(2-7'j;w^>^/^n-i/-^ 

HPLC (220 nm) « 99 % (£&#!$ ffl 4. 95 ft) 
MS (APCI+, m/e) 302 (M+l) 
457 

2- (i-^>y^7 x y-i-i ;w-6- (2-7 'j ;i/) ^ 

15 HPLC (220 nm) MS 100 * (§»15.30^) 
MS (APCI+, m/e) 318 (M+l) 
'4 458 

6-[6-(2-7U;0^>V^-y-v-;w2-r;i/]=iry u > 

HPLC (220 nm) MS 100 * (^ffPtBH 3. 51 ft) 
20 MS (APCI+, m/e) 313 (M+l) 
USSM 459 

6- (2-7 U ;W -2- (3-~ b n 7i-JW ^ > V/tf+U- 
HPLC (220 nm) MS 100 * (^P#Fb1 4. 82 ft) 
MS (APCI+, m/e) 307 (M+l) 
25 460 

3- [6- (2-7 U )D ^>V**W-)V-2--( )V\ 7-V> 
HPLC (220 nm) MS 92 % (&j#l#fffl 3. 37 #) 

MS (APCI+, m/e) 277 (M+l) 
MM 461 
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N- [3- [6- (2-7 1) ;» 1>\/ttW—J\r-2~1 )V\ 7 x h 7 5 H 
HPLC (220 nm) gifig 83 % (Uftmm 4. 08 #) 
MS (APCH, m/e) 319 (M+l) 
HMM462 

5 N-[3-[6-(2-7U;i/)^>y^if\/-;i/-2-r;u]7x-;i/]^>X75 K 

HPLC (220 nm) mm 86 * (&££M 4. 72 
MS (APCH, m/e) 381 (M+l) 
HJfi#i|463 

N- [3- [6- (2-7 U )V) ^>y^+J-V-;i/-2--r JW7xZJW^^>7J^>75H 
10 HPLC (220 nm) ££S 92 % (&3tP#F B 1 4. 16 #) 
MS (APCH, m/e) 355 (M+l) 
Mti&W 464 

N-X^IHI' -[3- [6- (2-7 'J )V) ^>7t^y~;hz-'f )W 7 x-;W 

HPLC (220 nm) jffig 95 X (##B3f|IB 4. 16 #) 
15 MS (APCH, m/e) 348 (M+l) 

[iif§#jK£LT«M 256-271 (DfcGWt 2-7MU7i-Mn>i^ 
Kb. HJ&ftl 214 ©^KHPUTKTOHJfi^ 465-480 CDft^S^Lfc. * 
© K« &g fcjfc £ TW * S Vi U * y 7 A 7 P h 9 ? 7 ^ - \z J; 5 

20 HI 465 

6-(2-7MU7x ~ ; V) -2- [3- [ ( h U 7 O * 9^1/) ^] 7 x X jl/] ^ > 
U- >/-;!/ 

HPLC (220 nm) 99 % (&J#B#M 5. 56 #) 
MS (APCH, m/e) 390 (M+l) 
25 MMM 466 

6- (2- 7 □ 7 x X )V) -2- [3-7 □ -5- ( h U 7 U * V) 7 x XJW ^ > 

HPLC (220 nm) 97 X (fi^B^ 5. 46 #) 
MS (APCH, m/e) 376 (M+l) 
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HJfiM 467 

2- (3-X h * 1/ 7 x -6- (2- 7 ^ D 7 x ~ ) V) ^ > V^lt l/-^ 
HPLC (220 nm) MS 96 X (#$l$fH! 5. 23 
MS (APCI+, m/e) 334 (M+l) 
5 %1feM 468 

2-[3, 5-tlX (h U 7MU*J-)V) 7x-Jl/]-6-(2-7)l/^-O7x^;0^>7^ 

HPLC (220 nm) US. 99 % ($mmm 5. 68 #) 
MS (APCI+, m/e) 426 (M+l) 

10 mmrnm 

2- (3, 5-7 7 □ 7 x -6- (2- 7 ju^ n 7 x - ;W ^ y *SttW—)V 

T 

HPLC (220 nm) mM 100 X ($mmffl 5. 29 #) 
MS (APCI+, m/e) 326 (M+l) 
USS^J 470 

15 6-(2-7MD7x -JP) -2- (3- 7 x 7 * z/ 7 x ~;i/) ^ > 7^^1t7";i/ 
HPLC (220 nm) MS 100 X (&J#Bf M 5. 57 #) 
MS (APCI+, m/e) 382 (M+l) 
' l»J 471 

6- a-y)i* p 7 x - ;i/) -2- (5-* ^;u-2-5 1 x - )V) O'/ttW-Jl 

20 HPLC (220 nm) 99 X ($Jf B#Ph1 5.08 #) 
MS (APCI+, m/e) 310 (M+l) 

* 

$kMM 472 

2-(i-^>V7 7 y-i~< ;i/)-6- (2-7;i/^-P 7x-;v)^>yt^t v /-^ 

HPLC (220 nm) MS 97 X (&}f B#F£ 5. 12 #) 
25 MS (APCI+, m/e) 330 (M+l) 
HSS#I 473 

2- 0-^> , /5 L t7i >-2-f ;W -6- (2-7MP7 
HPLC (220 nm) MS 100 X ($f#B#P<SJ 5. 44 #) 
MS (APCI+, m/e) 346 (M+l) 



1 



WO 03/045929 PCT/JP02/12264 

164 

HIM 474 

HPLC (220 nm) ^99 % (fcnmm 3. 74 #) 
MS (APCI+, m/e) 341 (Mil) 
5 475 

6- (2- 7 ;i/2f □ 7 x - ;P) -2- (3- - h D 7 x - )]/) ^ > V »/- 
HPLC (220 nm) iftg 100 8! (Wf B 14.99^) 
MS (APCI+, m/e) 335 (M+l) 
MMM 476 

10 3-[6-(2-7WD7zZ^)'<>»/W/-^-H ;W7-iJ 7 
HPLC (220 nm) fgft 97 JK «g&B# HQ 3. 62 #) 

MS (APCI+, m/e) 305 (M+l) 

«M 477 

N- [3- [6- (2-7;^ P 7 x ~)V) ^ > 7^-^-9- y-;i/-2--< ;U] 7 x ~ JU] 7-fe h 7 $ 
15 K 

HPLC (220 nm) 90 % {&mm 4. 28 #) 
MS (APCI+, m/e) 347 (M+l) 
«M 478 

* 

n- [3- [6- (2-7;^ p 7 x -;i/) ^ > v/*** »/-;p-2-f ; w 7 x - m o xr $ 
20 K 

HPLC (220 nm) 87 X 4. 88 #) 

MS (APCI+, m/e) 409 (M+l) 
H»J 479 

N- [3- [6- (2- 7)U* P 7 x -)V) *< >7^^t+7-;i/-2-f M 7 x - ;W ;* 7 >7 ;U 
25 ^>75 K 

« 

HPLC (220 nm) $fi& 95 X 4. 35 #) 

MS (APCI+, m/e) 383 (M+l) 
»J 480 
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N-x^m" - [3- [6- (.2-yjv-t p 7x-;i/)^>!/t^y-JW-f ;W 7 xx;W 



HPLC (220 nm) W& 96 X (ft&RDfl 4. 36 #) 
MS (APCI+, m/e) 376 01+ 1) 

5 mmtoMtLTm&w 273-281 oit^t 2-(hu7? i ;i'77-;u)7^>& 

■ 

SJRU MM 398 ©^fc2pCTOT©IIJi^J 481-488 ©ft^'W^Lfeo 
MM 481 

1 0 6- (2- 7 U )V) -2- (3-f V7°U^y7x x;W ^ > V * ^V-^ 
HPLC (220 nm) 95 X (flfcjf BtPfl 5. 25 #) 
MS (APCI+, m/e) 320 01+ 1) 
MM 482 

6- (2-7 u ;u)-2-[3-k^>;m-^~>) 7xx;w^>y^iJ-i/-;i/ 

15 HPLC (220 nm) ffi& 100 X 6. 20 #) 

MS (APCI+, m/e) 362 (M+l) 
nj 483 

6- (2- 7 U M -2- [3- (3-* ^7* h*~» 7xXJl/] ^>^^r1+y-;V 
HPLC (220 nm) 100 X (ftJSNSffl 5. 83 #) 
20 MS (APCI+, m/e) 348 (M+l) 
MM 484 

2- [3-( v7 O ^ >^^-^r '» 7 xX;W -6- (2- 7 U ;W ^ > 7*^1+ V*-;U 
HPLC (220 nm) ^ 99 X (ftftftM 5. 66 #) 
MS (APCI+, m/e) 346 (M+l) 
25 MM 485 

2- [3- ( 5/ 7 □ 7*P If ;M h + >0 7 i-J W -6- (2- 7 U ; W ^ > 7 ^+++y-;i/ 
HPLC (220 nm) jftg 100 X (^Jfl^ffl 5. 25 #) 
MS (APCI+, m/e) 332 (M+l) 
;J60!I 486 
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2- [3- y ~J)V** *» 7 x -M -6- (2-7 U ;W ^ > V^+J- V-^ 
HPLC (220 iun) 3^100 X (&i#l$p H 1 5. 36 #) 
MS (APCI+, m/e) 368 (M+l) 
MMffl 487 

5 [3- [6- (2-7 U )V) ^ > V**D-V~)U-2-l )V\ 7 x / * ->] m ter t-7^P 
HPLC (220 nm) MS 99 * (&jtP#ng 5. 10 #) 
MS (APCI+, m/e) 392 (M+l) 
MM 488 ' - 

2- [3- [6- (2- 7 U ; W * > V^lfV'-^M' ;W7x7+y]-N-^jl /7 tN7 
10 5 K 

» 

HPLC (220 nm) « 97 % (&&M 4. 06 #) 
MS (APCI+, m/e) 349 (M+l) 

&m<®)»t Lxmmm 273-281 <Dit<&mt&m(D#u >m^m^mni^ « 

M 214 (DjjfeiZ^CTlXTCD^Mffl 489~504 <Dita%^i^^hfz. e ^<D^, &g 

6- (2-7;i/^-D 7 x^;i/) -2- (3--r v yut^y 7 x - ;w ^ >y;t*i+> 

HPLC (220 nm) ijS&g.lOO X (&&M5.47#) 
20 MS (APCI+, m/e) 348 (M+l) 
$1^9 490 

6-(2-7J^D7x-jW-2-[3- ('N* -»7i-j^>> /ttf /-)V 
HPLC (220 nm) UfiSlOO % (^^ 6 .52^) 
MS (APCI+, m/e) 390 (M+l) 
25 MM 491 

HPLC (220 nm) U&^100 % (ffi^H 6. 10 #) 
MS (APCI+, m/e) 376 (M+l) 
IfiW 492 
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2- [3- ( D 1 >^)l-t* v) 7 x - ; W -6- (2-7 □ 7 x ^ >7xMr++7 

HPLC (220 nm) 100 % ($J# mm 5. 93 #) 
MS (APCI+, m/e) 374 (M+l) 

5 mmm 493 

2- [3- (v 7 o 7 a t: * h * i/) 7 x ~)V\ -6- (2- 7Mn7i - ^ > 7^-tJ- 
7-;l/ 

HPLC (220 nm) ^100 % (^ifM 5. 46 #) 
MS (APCI+, m/e) 360 (M+l) 
10 iO£0ll494 

2- [3- (^ > ~» 7 x - M -6- (2-7 n 7 x - ; W ^ > 7-;i/ 

HPLC (220 nm) $M 100 « (fMFl5.57^) 
MS (APCI+, m/e) 396 (M+l) 
MUM 495 

15 [3-[6-(2-7;^P7x-;W^>7^+f-7-;i'-2--r;W7xy^^]W tert- 

73MP 

HPLC (220 nm) 100 * («^l^ 5. 30 #) 
MS (APCI+, m/e) 420 (M+l) 
m&m 496 

20 2- [3- [6- x~;U) ^>"M^r^J-)V-l-^ M 7x/+y]+^f 

HPLC (220 nm) ftfiS 97 % (fi8$B#ra 4. 23 #) 
MS (APCI+, m/e) 377 (M+l) 
497 

25 6- (2, 4- v 7MD71 ~)V) -2- (3--f y7*n^y7i n;u) ^ > 7*|-*-*+7-;i/ 

HPLC (220 nm) ^ 100 % ({I9$W 5. 48 #) 
MS (APCI+, m/e) 366 (M+l) 
MMM 498 
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6-(2, 4-^7^0 71 -2- [3- (^-y *s) 7 x ~M ^ > l/^UV- 

;i/ 

HPLC (220 nnO Mft 100 % (&j#B#M 6. 49 #) 
MS (APCI+, m/e) 408 (M+l) 
Hffiftl 499 

6- (2, 4-y7M D7i -J W -2- [3- (3-;* b^»7i -)V] ^ > 

-;u 

HPLC (220 nm) tfg 99 X (ffifipNfK 6. 10 
MS (APCI+, m/e) 394 (M+l) 
500 

2- [3- (~> £ P ^ >?-)],ilr* v) 7 x ZL)V\ -6-(2,4-y7MD7i-W^>W 

* 

HPLC (220 nm) fflM 100 % (ftftl$PfS 5. 92 #) 
MS (APCI+, m/e) 392 (M+l) 
Hffiftl 501 

2- [3- (~>^ P 7° P fcf;M h^'» 7 x-JW -6- (2, 4-y7MD7x-J|/)^>^ 

HPLC (220 nm) ft& 100 X (&*#l$Pe1 5. 47 #) 
MS (APCI+, m/e) 378 (M+l) 
«0iJ 502 

2- [3- K > -» 7 x - )V\ -6-(U-y7MD7i ~;W 1 >V**V V- 
)V 

HPLC (220 nm) jffiglOO X (&J$B#P^ 5. 58 #) 
MS (APCI+, m/e) 414 (M+l) 

nmm 503 

[3- [6- (2, 4-y7Jl/t P 7x-;W ^>V^^\/-;W2-i' ;tf 7x/+y] ft® 
tert-T^l/ 

HPLC (220 nm) £fc^ 100 X (ftflNSlia 5. 32 #) 
MS (APCI+, m/e) 438 (M+l) 
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MM 504 

2- [3-[6-(2,4-y7MD7x ~)V) K > *MttV—)\r-%-4 JW7i/+ v] -N- 

HPLC (220 nm) MS 100 % Pfffl 4. 30 
5 MS (APCH, m/e) 395 (M+l) 

tli»S £LT###il 73-111 ©fc£tl<h#fi<D^D>m£j^ItiRU « 
#1 1 (DjjmizmCT&rfvmMM 505-588 Lfc 0 ^©Pg, 

j£ DTHiSIl, £ § =/ U A ? A 7 n t h 7*7 7 ^ - \z £ %%%M ZMffl. V 

* 

10 505 

2- (2-^ hti/7x-JW-6-7xZJHH-^5^/[4, 5-b] tfUv>> 
HPLC (220 nm) >fifg 94 % (&Wmm 3. 07 #) 
MS (APCI+, m/e) 302 (M+l) 
»M 506 

15 2- (2- (2-* h^vXh^v)7x-;i/)-6-7x-^-lH-r5^/[4,5-b] h!U^> 
HPLC (220 nm) 99 X (£l&Bf fcl 3. 24 #) 
MS (APCH, m/e) 346 (M+l) 
SIJS^J 507 

2-(2, 3-5? b H D-l,K>»;^'»H^+7i-JHIK S^/[4, 5- 
20 b]t°U^> 

HPLC (220 nm) fcfifg 83 X (ftj$f^n 3. 05 #0 
MS (APCI+, m/e) 330 (M+l) 
|»J 508 

2-(3-7;^D7x-;i/)-6-7xn;P-lH-r5^/[4, 5-b] tf>J~7> 
25 HPLC (220 nm) |&& 96 % (Gmmffl 3. 23 #) 
MS (APCI+, m/e) 290 (M+l) 
HJfcfll 509 

2- (3-7 D7i - ;W -6- (2- 7 U ;W -1H— T 5 *V [4, 5-b] tf U -7 > 
HPLC (220 nm) 95 3! (ftftftM 3. 13 #) 
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MS (APCI+, m/e) 280 (M+l) 
Hl&fll 510 

2- (2- 7 U 7 x - )V) -6- 7 x n^-lH-f ^ ^7 [4, 5-b] k° U v > 
HPLC (220 nm) ^100 % (m#Pf fl3 3. 09 #) 
5 MS (APCI+, m/e) 290 (M+l) 

2-(2-7MD7i -;U) -6- (2- 7 U ; W - 1 H-f 5 TV [4, 5-b] tf U =s > 
HPLC (220 nm) m& 100 X (&&P#^ 2. 98 #) 
MS (APCI+, m/e) 280 (M+l) 

10 mMMsn 

2- (4- 7 )Vrt U 7 x - )V) -6- 7 x ~ ) V- 1 H— f 5 7* 7 [4, 5-b] t? U > 
HPLC (220 nm) £i£g 99 X (Uftmm 3. 13 #) 
MS (APCI+, m/e) 290 (M+l) 
«M513 

15 2-(4-7MD7x " ;i/) -6- (2- 7 U JW -1 H-f $ TV [4, 5-b] fcf U 5? > 
HPLC (220 nm) jffig 92 X (fiH$WpM 3. 01 
MS (APCI+, m/e) 280 (M+l) 
HWJ514 

N- (3- (6- (2-^h*y7x - ; W - lH-f 5 7* V [4, 5-b] If >J V >-2~< JW 7 x ~ J W 
20 N,N-y^^75> 

HPLC (220 nm) 99 X WRI 2. 81 #) 

MS (APCI+, m/e) 345 (M+l) 

HJSM515 

2-(2-7Mn7x-Jl/)-6-(2-^ h+y7x -1 H--f 5 7*7 [4, 5-b] tf >J v > 
25 HPLC (220 nm) US. 99 X (&Jf « 3. 20 #) 
MS (APCI+, m/e) 320 (M+l) 
HJ609 516 

2- (3- 7;kf □ 7 x n )V) -6- (2-* h * v 7 x ~;U) - 1 H~-f $ 7*7 [4, 5-b] fef U '7 > 
HPLC (220 nm) $^99 % (&j#« 3. 20 #) 



* 
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MS (APCI+, m/e) 320 (M+l) 

2- (t-y)l* □ 7 x " )V) -6- (2-* h ^-/7iZJW -1BH" 5 [4, 5-b] tf U >>> 
HPLC (220 nm) MS 95 X 3. 08 #) 

5 MS (APCI+, m/e) 320 (M+l) 
«0O518 

N, N-^^^;i/-N-(3-(6-7xn;i/-lH-T ^^/[4, 5-b] H U S?>-2-r )V) 7x~;V) 

HPLC (220 nm) MS 100 X (#j#l$fJB 2. 80 #) 
10 MS (APCI+, m/e) 315 (M+l) 
^5&0U19 

N-(3-(6-(2-7 U ;W-lH--f 5 ^V*[4, 5-b] M U y>-2-^J»7i^W-N, N-v*5F 

HPLC (220 nm) MS 98 % (fcmmm 2. 58 #) 
15 MS (APCI+, m/e) 305 (M+l) 

mmm 520 

3- (6-7 x - ;i/-lH-< 5 ?V [4, 5-b] tf U v 5 >-2--f ;W h U )V 
HPLC (220 nm) MS 98 X (^Sfffi 3. 21 #) 

i 

MS (APCI+, m/e) 297 (M+l) 
20 »M 521 

3- (6- (2-* h^~>7x-;U)-lH-T 5 y7[4, 5-b] bf U v>-2~f ;i/)^>y*~ h U 
)V 

HPLC (220 nm) MS 99 X ({£}# mm 3. 20 #) 
MS (APCI+, m/e) 327 (M+l) 
25 ill 522 



2- (2-7;|/:t D y x -6- (3-^h^y7x -1H--T 5 ^V* [4, 5-b] tf U > 
HPLC (220 nm) MS 100 X (&j#B# n 3. 15 #) 
MS (APCI+, m/e) 320 (M+l) 

* 

mm 523 
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2-(3-7MD7x-JW-6-(3-/ h*->7x-;W-lH-f 5^V[4, 5-b]tfU^> 
HPLC (220 nm) 100 X 3. 28 #) 

MS (APCI+, m/e) 320 (M+l) 
MMM 524 

5 2-(4-7MD7iZJ|/)-6-(3-/ h+S^x^W-lH-f $^/[4, 5-b] If U V> 
HPLC (220 nm) *gg 99 X 3. 17#) 

MS (APC1+, m/e) 320 (M+l) 

* • 

%Wfr\ 525 

6-7 x n;W2- (3- ( h "J 7 D * 7 x "J I/) -1H--T 5 ^V* [4, 5-b] fcf U v > 
10 HPLC (220 nm) *fi£ 93 X- (&& P#fMJ 3. 61 ft) 
MS (APCI+, m/e) 340 (M+l) 
526 

6- (2- 7 U ;W -2- (3- (hU7MD^ 7 x n;0 -1H — r 5 M [4, 5-b] tr u V 

y 

15 HPLC (220 nm) ^85 X (&&H#|!a 3. 58 
MS (APCI+, m/e) 330 (M+l) 

mmm 527 

6- (2-* h * 1/7 x W -2- (3- (h'j7MU^ 5^) 7 x ~ ;W - lH-< 5 
[4, 5-b] t£ U S» 
20 HPLC (220 nm) ffig. 100 X (£UtRf 3. 54 #) 
MS (APCI+, m/e) 370 (M+l) 
£MW 528 

2-(3-(^^;i/7;i/*-;i/) 7x-;p)-6-7x-;u-m-r 5-b] tf u ~7> 

HPLC (220 nm) MS 94 X (ftftftlfQ 2. 98 
25 MS (APCI+, m/e) 350 (M+l) 
HJSfll 529 

6-(2-^ h+v7x-;w-2-(3-(^^7;;^-;u)7x-;w-iH--r$^V[4,5- 

b]fc:U~7> 

HPLC (220 nm) 99 X (fttfftffl 2. 96 #) 
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MS (APCI+, m/e) 380 (M+l) 
530 

6- (2-7 U;W-2-(3-(^^;i/7.;l/^r.;W 7x-;W-lHH' 5^l/[4, 5-b] tf U v> 
HPLC (220 nm) MS 99 « (^ItH^ 2. 89 
5 MS (APCI+, m/e) 340 (M+l) =- 

531 

6- (2- 7 U ;W -2- (3- (Mh^yIh+y)7i-JW-l 5 ^7* [4, 5-b] tf U v 

HPLC (220 nm) MS 89 % («&TO 3. 00 #) 
10 MS (APCI+, m/e) 336 (M+l) 
%Mm 532 

6- (2-7 U M -2- (4- (2-7 b+yl 7 x—jl/)-lH~f 5 *V [4, 5-b] k° U v 5 

> 

HPLC (220 nm) MS 90 % (£&tB#Pp1 3. 53 ft) 

* 

15 MS (APCI+, m/e) 336 (M+l) 
HJfi#!l 533 

2- (3-^1/* U 7 7x-;i/)-6-7x^:;l/-lH-^ a^V[4, 5-b] b°U v> 
HPLC (220 nm) MS 100 % (&m%ffl 3. 03 ft) 
MS (APCI+, m/e) 357 (M+l) 

20 mmm 534 

6- (2-7 ij ;i/)-2-(3-^* U 7 7 x-^-lH-r 5 ^7[4, 5-b] t: U i?> 
HPLC (220 nm) MS 100 % (m^ffi 2. 92 #) 
MS (APCI+, m/e) 347 (M+l) 
MUM 535 

25 6-(2-7MD7irjW-2-(3- ; EM 1 J 7 7x-;l/)-lH-f 5 ^V[4, 5-b] tf U S> 

HPLC (220 nm) MS 100 % (ffiiS$P^ 3. 11 ft) 
MS (APCI+, m/e) 375 (M+l) 
HS£0iJ 536 
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6- (2-7 U )V) -2- (3-0- tfU U 7 x - ;i/)-lH--T 5 ^7 [4, 5-b] t!U v> 

HPLC (220 nm) 99 35 mftmm 3. 31 #) 
MS (APCI+, m/e) 331 (M+l) 
ftf 537 

5 6-(3-7'j;W-2-(3-^ h*^7x-;i/)-lH-^S^7[4,5-b] fcTU v> 
HPLC (220 nm) « 93 % (&mmm 2. 91 #) 
MS (APCH, m/e) 292 (M+l) 
538 

2-(5-^5 1 ;W3-7xr.;W-^ V^itV*U;W-6-7x-;i/-lH--f 5^/[4, 5-b] 

10 tf'J~7> 

HPLC (220 nm) IfrglOO 56 (§ififFI 3. 38 ^) 
MS (APCH, m/e) 353 (M+l) 
mS&M 539 

6- (2- 7 U ;0-2-(5-^^;V-3-7 x~;l/-4-^ 7 tf+UVU ;W-1H--T 5 # S J [4, 5- 
15 b]lf»J> ? > 

HPLC (220 nm) 100 X (^JfPfP^ 3. 32 #) 
MS (APCH, m/e) 343 (M+l) 
MMM 540 

6-7x-Jl/-2-(3-(2, 2, 2- h U y^UJi h*v) 7x-;i/)-lH--f 57V [4, 5-b] 
20 h°'JS?> 

HPLC (220 nm) $&& 86 % ({S&tR^ 3. 53 #) 
MS (APCH, m/e) 370 (M+l) 
HJg^J 541 

6- (2- 7 'j;i/)-2-(3-(2, 2, 2- hU7J^ni h*>-) 7x-;W-lH-T 5 7V[4, 5- 
25 b]t°U'7> 

HPLC (220 nm) 92 X (GUS^O 3. 53 #) 
MS (APCH, m/e) 360 (M+l) 

mmm 542 
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6-(2-7Mn7x-JV)-2-(3-(2,2, 24 U7JVtDXh + y) 7x~;l/)-lH— 
^7*[4,5-b]b?U^7 

HPLC (220 nm) fcfiig 87 % (fia#P#|8J 3. 65 #) 
MS (APCI+, m/e) 388 01+ 1) 

5 mtsm 543 

2-(3--f y7 0 0^^v-2-^^7x-;i/)-6-7x-;i/-lH--r5yy[4, 5-b]fcT>>7 
> 

HPLC (220 nm) MS 99 * (#J#NfII8 3. 45 ft) 
MS (APCI+, m/e) 344 (Mil) 
10 «M 544 

6- (2-7 U ;W-2-(3--f 7 7°n 3^7-2-;* 9MP7 x_;W-lH->f 5 7V[4, 5-b] tf U 

'HPLC (220 nm) fc&^95 % (fiWrKfW 3. 37 ^) 
MS (APCI+, m/e) 334 01+ 1) 
15 545 

6- (2-7;i^ n 7 x~;W -2- (3--f 7 7°D ^->-2-^^7i^;W -1H--T 5 ^7* 
[4, 5-b]h°U> ? 7 

HPLC (220 nm) 99 X (#j#P5IH 3. 54 #) 
MS (APCI+, m/e) 362 (M+l) 
20 m 546 

6- (2, 4-y7MU7x-JW -2- (3--T 7 7°D^^ v-2-^ ^7 x -;W-lH--f 5 
7V[4, 5-b] tfU y> 

HPLC (220 nm) MJt 96 X (ft&l&IH] 3. 62 ft) 
MS (APCI+, m/e) 380 (M+l) 
25 m$m 547 

2-(2-(2-* h^v7x-;i/)X^;W-6-7x-;i/-lH-T5 7V[4,5-b]t:U v> 

* 

HPLC (220 nm) «98 X (§»13.17j>) 
MS (APCI+, m/e) 330 (M+l) 
^ffl^J 548 
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6- (2-7 U ;W-2-(2-(2-* h*'>7i^)l^)-lH 5 PVtt, 5-b] tf'J 5» 
HPLC (220 nm) ffig. 97 X (ft$l$|H| 3. 01 #) 
MS (APCI+, ra/e) 320 (M+l) 
Hi§#iJ 549 

5 2-(2-(4-* h^v7x-;0X^;i/)-6-7xz:;i/-lH-<5^/[4,5-b]t!Uv> 
HPLC (220 nm) MS 94 X 3. 13 #) 

MS (APCI+, m/e) 330 (M+l) 
MMM 550 

6-(2-7U;W-2-(2-(4-^ h*i/7xX;|/)X^)-lH-^5 7V[4, 5-b] tf'J >>> 
10 HPLC (220 nm) jffig 99 % (#}#I#H 2. 97 #) 
MS (APCI+, m/e) 320 (M+l) 
HiSM 551 

2- (2- (3-* h * v 7 x Xjl/) X^;W -6- 7 x lH~f 5 ^ V [4, 5-b] If U > 
HPLC (220 nm) MS 89 X (ftiSffl 3. 14 #) 
15 MS (APCI+, m/e) 330 (M+l) 

552 

• 6-(2-7U;i/)-2-(2-(3-* h*v7xX;|/)X3^)-lH-^57V[4,5-b] t?'>7> 

HPLC (220 nm) $ftS 99 % (ftftl$m2.98ft) 
MS (APCI+, m/e) 320 (M+l) 
20 HffiM 553 

2- (2- (4-7 n n 7 xx;u) x^;W -6-7 xX;i/-lH--f 5 7V [4, 5-b] k° U -7 > 
HPLC (220 nm) MS 96 X (fiy$P#IH 3. 33 #) 
MS (APC1+, m/e) 334 (M+l) 
554 

25 2- (2- (4-7 P □ 7 i-JW X5PJ!/) -6- (2-7 U ;W -1H-- f 5 7V [4, 5-b] tf'Jy> 
HPLC (220 nm) MS 100 % (ft&ftffl 3. 20 #) 
MS (APCI+, m/e) 324 (M+l) 
tl« 555 

2- (2- (2-7 n D 7 x -)]/) -6-7 xX;i/-lH— T 5 7V [4, 5-b] tf U V > 
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» 

HPLC (220 nm) ffi& 100 X (ftjf 3. 24 #) 
MS (APCH, m/e) 334 (M+l) 
»M 556 

2- (2- (2-^DD7x ~ ;W X^)V) -6- (2-7 U ;W -1H— f 5 7*7 [4, 5-b] tf U 
5 HPLC (220 nm) ijSfcS 100 X (fiy#B#W 3. 10 #) 
MS (APCH, m/e) 324 (M+l) 
&ffi09 557 

2- (2- (3-7 P O 7x-)V) X^;W -6-7xX;i/-lH—r 5 TV [4, 5-b] tf U v 5 > 
HPLC (220 nm) MS 96 % (tim^tm 3. 31 
10 MS (APCH, m/e) 334 (M+l) 
HJi^J 558 

2- (2- (3-7 P P 7 xX;|/) X^;W -6- (2-7 U ;W)-lH--f 5 TV [4, 5-b] tf U v 7 
HPLC (220 nm) MS 96 X 3. 19 #) 

MS (APCH, m/e) 324 (M+l) 
15 £2109 559 

2-(2-(4-*^7xx;Wx3^)-6-7xx;MH-^$^7[4, 5-b] fcfU 

HPLC (220 nm) MS 99 X '(filftftM 3. 26 ft) 
MS (APCH, m/e) 314 (M+l) 
»M 560 

20 6- (2-7 U M -2- (2- (4- ;* 7 xx;i/) X^JIO -lH-'f 5 TV [4, 5-b] tf U V > 
HPLC (220 nm) MS 99 X ffl 3. 13 ft) 

MS (APCH, m/e) 304 (M+l) 
USSM 561 

2- (2- (3, 4-77 PP7xX;WX^;U)-6-7xx;i/-lH-r 5 TV [4, 5-b] fcfl) v> 
25 HPLC (220 nm) MS 87 X OfcitBfK 3. 47 #) 
MS (APCH, m/e) 368 (M+l) 
«M 562 

2- (2- (3, 4-77 P P 7 x x;W X3MI/)-6- (2-7 U ;W-1H--T $ 7*7 [4, 5-b] tf U v 
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HPLC (220 nm) 94 X (UWmm 3. 38 #) 
MS (APCI+, m/e) 358 (M+l) 
563 ' 

4- (2- (6- 7 x - )V- 1 H-f 5^V* [4, 5-b] tf U v >-2--f )V) X.^)V) ^>V~h U ;W 
5 HPLC (220 nm) MS 98 % (fiySNSRO 3. 03 #) 
MS (APCI+, m/e) 325 (M+l) • 

4- (2- (6- (2- 7 U ; W -lH-f 5 ^ 7* [4, 5-b] t° U >-2--f )V) JL^) V) * > V~ h U 
)V 

10 HPLC (220 nm) US. 100 % (£&#B#ffl 2. 88 #) 

« 

MS (APCI+, m/e) 315 (M+l) 
mi&m 565 

2- (2- (4- 7)V* D7i-JW X5 1 ; W -6- 7 x - ; Wl EM" [4, 5-b] tf U ^ > 

HPLC (220 nm) ftg 94 % (#^1$^ 3. 17 #) 
15 MS (APCI+, m/e) 318 (M+l) 
: m&M 566 

2-(2-(f7MD7i X^;W -6- (2- 7 U ;W -lH--f 5 ?V [4, 5-b] tf U v > 
HPLC (220 nm) *&£100 X (##Bf ^ 3. 03 #) 
MS (APCI+, m/e) 308 (M+l) 
20 £&K£09 567 

6-7x-;|/-2-(2-(4-( h U 7MD^^jW7x-;WX5 1 Jl/)-lH-^5^y[4 > 5- 

* 

b]t?Uv> 

HPLC (220 nm) Jffig 100 X («fP#^ 3. 45 #) 
MS (APC1+, m/e) 368 (M+l) 
25 Mi&M 568 

6- (2-7 U )V) -2- (2- (4- (hU7MD> ?)V) 7 x - ;W X^;W -1H-- f 5 
[4,5-b]£Dv> 

HPLC (220 nm) fcfcg 90 % (fi^P$n 3. 34 #) 
MS (APCI+, m/e) 358 (M+l) 
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MM 569 

6-7 i-;h2- (2-7irjk>^7 O y°U tf )V) -lH-f 5 *V [4, 5-b] kf U 5> > 
HPLC (220 nm) MS 100 X (ft&l$|R| 3. 20 #) 
MS (APCI+, ra/e) 312 (M+l) 
570 

6- (2-7 U ;W -2- (2- 7 x ~ )],*/ 7 D 7°0 tfJU) -1H--T 5 ^/ [4, 5-b] tf U v > 
HPLC (220 nm) MS 100 X (&&Pf H3 3. 07 #) 
MS (APCI+, m/e) 302 (M+l) 

■ 

"J 571 

10 2- (2- (4— f 77°D tfJl/7xx;]/)X3Ml/)-6-7xX;]/-lH-T 5 ^ V [4, 5-b] t° U 5> 



HPLC (220 nm) US. 96 % (£&#B#ffl 3. 57 #) 
MS (APCI+, m/e) 342 (M+l) 



d 572 



15 6- (2- 7 U ; W -2- (2- (4-f V 7° P tf Jl/ 7 x X M X^; V) -1 H--T 5 7V [4, 5-b] tf 'J 



* 

HPLC (220 nm) MS 80 % (U^m 3. 47 #) 
MS (APCI+, m/e) 332 (M+l) 
MMffl 573 

20 6-7xx;i/-2-(2-(2-^X-;i/)X3Ml/)-lH— T 3£V[4, 5-b] hf U -Jy 
HPLC (220 nm) MS 100 X («*#P#Pb1 3. 03 #) 
MS (APCI+, m/e) 306 (M+l) 
W&ffl 574 

6- (2- 7 U;W-2- (2-(2-5 : -XX;Wx^U)-lH-f 5^V[4, 5-b] tf U 5?> 
25 HPLC (220 nm) MS 99 X (&J#P#M 2. 88 #) 
MS (APCI+, m/e) 296 (M+l) 
MMM 575 

2- (2- (4-X h^v7x-JW X^;U)-6-7 xx;i/-lH--T 5 TV [4, 5-b] tf U ~7> 
HPLC (220 nm) MS 100 X (^RtP^ 3. 27 #) 



WO 03/045929 PCT/JP02/12264 

» 

180 

MS (APCI+, m/e) 344 (Mfl) 
^«J576 

2-(2-(4-X h^~>7x^;WX^;0-6-(2-7U;W-lH-r ^^/[4, 5-b] tf'J v> 
HPLC (220 nm) 100 % (&j#P#P*1 3. 15 #) 
5 MS (APCI+, m/e) 334 (M+l) 

mmm 577 

2- (2- (4-- h d y x. ~)V) jl^-m -5-7 x. -jp-iH-^ > y-r $ ^v-;w 

HPLC (220 nm) M^lOO X (§SfP$FI 3. 16 #) 
MS (APCI+, m/e) 344 (M+l) 
10 HJS^J578 

6-7 x-^-2- (2-7 x-;i/7°Dh!;W-lH-r 5^714, 5-b] tf'J i?> 
HPLC (220 nm) m& 100 !K (^B#^ 3. 20 #) 
MS (APCI+, m/e) 314 (M+l) 
M0iJ 579 

15 6- (2-7 U;i/)-2-(2-7x-;i/7o fcf;W-lH--f 5 7*7 [4, 5-b] t: U v> 
HPLC (220 nm) 100 % (Ummffl 3. 05 #) 
MS (APCI+, m/e) 304 (M+l) 
Mt&ffl 580 

6-7x-;i/-2-(5-7x-;i/^>^;i/)-lH-f 5 TV [4, 5-b] tf'J i?> 
20 HPLC (220 nm) $,& 100 X (&J#IM 3. 53 #) 
MS (APCI+, m/e) 342 (M+l) 
miMffl 581 

6- (2-7 U )V) -2- (5-7 x >^)V) -1H-- T 5 7*7 [4, 5-b] tf U v > 
HPLC (220 nm) ffig 100 % (Uftmffl 3.41 #) 
25 MS (APCI+, m/e) 332 (M+l) 
MMM 582 

2- (2- (4-7* h^->7x-;i/)X5 L ;i/)-6-7x-;i/-lH--f 5 7*7 [4, 5-b] fcf U -7> 
HPLC (220 nm) 99 X 3. 62 #) 

MS (APCI+, m/e) 372 (M+l) 
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$mW 583 

2- (2- (4-7* h+'>7x^Wl^W-6-(2-7 U ;W-11M 5 ^/U, 5-b] hf U v> 
HPLC (220 nm) ^100 X M 3. 52 #) 

MS (APCI+, m/e) 362 (M+l) 
5 584 

6-7x-JH-(2-(3,4, 5-h U * h*^7xx;l/)X3^|/)-lH-< 5*V[4, 5-b] tf 

HPLC (220 nm) MS 100 X ( Wfl 3. 01 ^) 
MS (APCI+, m/e) 390 (M+l) 
10 m#l585. 

6- (2-7 'j;i/)-2-(2-(3, 4, 5- h >J ^ h + yyx^X^W-lH-f 5*V[4. 5-b] 
b?'J> ? > 

HPLC (220 nm) $tfcg 100 X ($if W 2. 86 ft) 
MS (APCI+, m/e) 380 (M+l) 
15 SfeiF!!586 

2- (2- (4-f V 7d^>7xZJW X^;W -6-7 xX;MIM 5 ^7* [4, 5-b] h° U 

HPLC (220 nm) ffl,M 92 X (&*# Bf frl 3. 38 ft) 
MS (APCI+, m/e) 358 (M+l) 
20 587 

6- (2- 7 U ;W -2- (2- (4--T V7°P^'>7x 2L?)V)-IJM 5 ?V [4, 5-b] tf 

HPLC (220 nm) ffiM 88 X (&f#f$H 3. 26 ft) 
MS (APCI+, m/e) 348 (M+l) 
25 HJSfil 588 

6- (2-7 )V* U 7 x XJW -2- (2- (4--T y7D^y7x x^;W -1H--T 5 
[4, 5-b] fc!U v> 

HPLC (220 nm) *fi& 88 X (ft^lffl 3. 40 ^) 
MS (APCI+, m/e) 376 (M+l) 
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SIMM 589 

2-(2-(4-x h D7x-;i/)x^;i/)-5-7x-;^iH-^>y-f (MMM 

577 <D4t£M) (0.5 g) ZWiM (50 ml) I^IM, Ay^A-^M (0.1 

5 $£jiSJBE^£U *Sitl£MLT, 4-(2-(6-7x-;V-lH-^5yy[4,5-b]t!U^ 
>-2-T ;W 7XU > (0. 44 g, 95 %) £#7c„ 

'H NMR (DMS0-d 6 ) <5 2.96-3. 12 (4H, m), 4.74 (2H, s), 6.49 (2H, d, J = 8.4 
Hz), 6.90 (1H, d, J = 8.4 Hz), 7.34-7.70 (5H, m), 7.95-8.10 (1H, broad s), 

< 

8.24 (1H, s), 8.42-8.60 (1H, broad s) ppm 
10 IR (KBr) v 3032, 1622, 1518, 1424, 1393, 764, 700 cm" 1 
HPLC (220 nm) 94 % (&$9$M 2. 39 #) 
MS (APCH, m/e) 315 (M+l) 
USSFll 590 

4- (2- (6-7 x ~ ;i/-lH-f 5 W [4, 5-b] t° U > ? >-2— r ;w X5^;W 7X U > (HIS 
15 M 589 ©ft^) (25 mg) t^JcM (0.01 ml) t&tTU^>+, iSt 6 B# 

^mx^;i/-eattjbfc 0 (Na 2 so 4 ) »«t*g3tu 

MM bT> N- (4- (2- (6-7 x X Jl/-lH-< 5 ^V* [4, 5-b] h° U V >-2-< ;W X^JW 7 
x~;W7th75 H (22 mg, 78 X) 
20 'H NMR (DMS0-d 6 ) <5 2.02(3H, s), 3.12 (4H, s), 7.16 (2H, d, J = 8.7 Hz), 
7.34-7.49 (5H, m), 7.70 (2H, d, J = 8. 7 Hz), 7.79-8.57 (2H, m), 9.80 (1H; 
s), 12.9 (1H, s) ppm 

IR (KBr) v 3293, 3032, 1659, 1539, 1387, 764 cm" 1 
HPLC (220 nm) $&& 99 X (fiU#B#ISI 2. 75 #) 

f 

25 MS (APCH, m/e) 357 (M+l) 
»M 591 

E8ft-U> (0.5 g) ^^^>7.;i//jN>m (2 ml) \ZMX, 120 1 mfflfr 
#®ifTM£-&fc. 2,3-v75 7-6-7xX;UtfUv> (###| 

113©fb£#J) (0.2 g) i 3-^ h + y^lSI (0.17 g) £JDtL 120 1 H# 
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»5 1 ;V-fh7tFn77> (3:1, v/v) TttfcBbfco ««§tK^ « 
(MgS0<) M£MJEW*U ISIISrMLT, 5-7x-jH-(3-^h+y7 
x-;i/)-lH-f5^V[4,5-b]tfU^> (0.18 g, 55 X) 
5 'H NMR (CDC 1 3 ) 6 3.88 (3H, s), 6.97-7.02 (1H, m), 7.30-7.78 (8H, m), 
7.95-8.20 (3H, m) ppm 

* 

IR (KBr) v 3005, 2938, 1590, 1466, 1227, 762 cnf 1 
HPLC (220 nm) 89 % 2. 92 #) 

MS (APCI+, m/e) 304 (M+l) 
10 mtfeM 592 



6-7xy^rV-2,3-tlU> ? >> ? T5> (##^jll5 (D{b-&#J) (0. 2 g) t 3-^ 
h^v^SSm (0.08 g) tZttismtV > (5 ml) *K:Jg#U 140 tT4 

T, Ktl5 1 ;i/-fh7tKn77> (3:1, v/v) TttfctSLfco »S£7.k&, 
15 (MgS0 4 ) JSii£i*EEg*U ^«lt,. 5-7xy^ry-2-(3-/ h 

4^7x-;W-lH--f 5^V[4,5-b]tf U5?> (0.04 g, 23 X) 

'H NMR (CDC 1 3 ) 6 3.87 (3H, s), 6.84 (1H, d, J = 8. 8 Hz), 7.00 (1H, dd, J 

= 8.4, 2.4 Hz), 7.10-7.26 (3H, m), 7.30-7.44 (3H, m), 7.53-7.73 (3H, m), 

8. 08 (1H, d, J = 8. 8 Hz) ppm 
20 IR (KBr) v 3009, 1590, 1490, 1227, 762 cm"' 

HPLC (220 nm) WS. 80 % 0£j#Bf Pel 3. 29 #) 

MS (APCI+, m/e) 318 (M+l) 

m^mtVT^mm 282—284 ©eft^i^D>i^iiMb, mm 
m 214 (DijmzmcxuTommm 593-601 oit^m^^^vrc. &g 

MMM 593 

2- (3- (Hh + yl^-»7i -6-7 x - >V 3r**r 
HPLC (220 nm) $&g 99 % (fciWSJ 4. 93 #) 
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MS (APCI+, m/e) 346 (M+l) 
^t&ffl 594 

6-(2-7U;W-2-(3-(2-^ h^yXh^y)7x-Jl/)^>^W-JV 
HPLC (220 nm) fflM 87 * (^TO 4. 71 #) 
5 MS (APCH, m/e) 336 (M+l) . 
HH03 595 

. 6-(2-7MD7xZJW-2-(3-(2-^ h^^Ib^y)7i-JW / 0^ity- 

HPLC (220 nm) ®M 97 % (Uftmm 4. 91 #) 
10 MS (APCH, m/e) 364 (M+l) 
MMW 596 

4- (3- (6- 7 x - > 7" y-;P-2--f W7i/ * v) 7^ >~ h U JV 
HPLC (220 nm) m& 99 % (#&TO 4. 90 #) 
MS (APCH, m/e) 355 (M+l) 
15 HASH 597 

4- (3- (6- (2-7 u ;w ^ >y^-+++i/-;i/-2--r ;w 7 x 7 * *» 7£ > - h u ;u 

HPLC (220 nm) Sfiffi 95 X (ffi&M 4. 69 #) 
MS (APCH, m/e) 345 (M+l) 
$mm 598 

20 4- (3- (6- (2-7Jl/^P 7 x ~;i/) ^>^^++y-;i/-2-r M 7x/^»7*^>- 

HPLC (220 nm) $gg 98 * m&mffl 4. 87 #) 
MS (APCH, m/e) 373 (M+l) 
HJSFlI 599 

25 2- (3- (3- (2-WJ/Xh+-»7x - J W -6- 7 x > V/^+IJ-l/-^ 
HPLC (220 nm) ft& 95 X (ft^M 3. 69 #) 
MS (APCH, m/e) 401 (M+l) 

imm 6oo 

6- (2-7 U )V) -2- (3- (2-^e;i/* U/Xh^y)7x -)V) * > 7**+h./-;i/ 
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HPLC (220 nm) mm 99 % (ft$l$m 3. 40 ft) 
MS (APCI+, m/e) 391 (M+l) 
601 

6- (2-7 )V* U 7irjW -2- (3- (2-^;^ Uyxh^y) 7x-JV) ^ >VttW 

5 

HPLC (220 nm) iffijg 92 % (ft#l$M 3. 69 #) 
MS (APCI+, m/e) 419 (M+l) 
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